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Source code _ 1 
# coding: UTF-8 


import multiprocessing 

from multiprocessing import Process, Queue, Pipe 
import os 

import time 

import random 


env_ value input = 300 
env_value output = 0 
cell name array input = ['input_01'] 

cell name array output = [output 01") 

cell name array neuron middle = ("neuron O01" ] 

cell type num array neuron middle = [1] 

sleep time length input = 3 

sleep time length neuron middle = 5 

sleep time length input зим = 30 

spike threshold neuron middle = 100 

output _ value neuron middle = 100 

input for sum num length = 100 

spike num percent = 0 

Spike threshold learning variable: = 1.4 

sleep time length neuron middle learning variable = 
1.4 

input _low_threshold = 5 
input high threshold = 
input_amp variable = 1. 


0 
200 
5 


event array = [] 

for sub num a in range(2): 
event temp = multiprocessing.Event () 
event _array.append(event_temp) 


q value array input = [] 
for value пом 1 in zange (1) : 
а temp = Queue () 
q value array input.append(q_temp) 


q value array neuron output = [] 
for value пом 1 in zange (1) : 
q temp = Queue () 
q value array neuron output.append(q temp) 


q value array interval = [] 
for value num 1 in range(2): 
q temp = Queue () 
q value array interval.append(q_temp) 


def subprocess timer(sleep time length, event): 
sleep time length changed = sleep time length 
count = 0 
event.set() # 発火 する こと 。Ignite. Зажигание. 点 


) 
燃 。 


while True: 
event.clear() # ЖЛ1, СИ. Do not ignite. 
Не воспламеняйте. ЛЕ. 
time.sleep(sleep time length changed) 
event.set() # ЖЛЯ СИ, Ignite. 


Зажигание. 点 燃 。 


def subprocess timer using queue(sleep time length, 


event,q): 
sleep time length changed = sleep time length 
q len now = 0 
count = 0 
event.set() # 発火 する こと 。Ignite. Зажигание. A 


while True: 
#print ("sleep time length now=" + 
str(sleep time length changed) ) 
event.clear() # #@KU#L‘2&. Do not ignite. 
Не воспламеняйте. TBA. 
time.sleep(sleep time length changed) 
event.set() # #KGS=2%. Ignite. 
Зажигание. ЩЖ. 
if(q.empty() == False): 
q len now = q.qsize() 
for а num i in range(q len now): 
sleep time length changed = 


float (q.get (True) ) 

print ("event 
sleep time length _changed=" + 
str(sleep time length changed) ) 


def 
cell input (name, env value, qd output array, sleep time_ 
length, input low threshold, input high threshold, inpu 
t amp variable): 


value array = “и” 
low amp times num = 1 
high amp times num = -1 


а input get array = [] 
while True: 
time.sleep(sleep time length) 


for qd output array i in 
range (1еп (а output_array)): 
if(env_value < input low threshold): 

print ("env Value is too том. " + 
str (епу value) ) 

env value = env value * 
(input amp variable ** low amp times num) 

print ("env value changed=" + 
tr(env value) + " low amp times num=" + 
str(low amp times num) ) 


n 


if(env_value < input low threshold): 
low_amp times num = 


low _amp times num + 
elif (env value > input high threshold) : 
print ("env value 18 too high. "+ 
str(env _ value) ) 
env value = env value * 
(input amp variable ** high amp times num) 
print ("env value changed=" + 
tr(env value) + " high amp times num=" + 
str (high amp times num)) 
if(env value > 
input high threshold): 
high amp times num = 
high amp times num - 1 
else: 
env Value = env value 


n 


а output_array[q_output_array i].put(env_value) 


def cell output (name,env_value,q input): 
Value array = ['", ""] 
q input get array = || 
while True: 
env value = float(q_input.get (True) ) 


print ("envy output=" + str(env Value) ) 


def 
cell neuron middle (name, type num, qd input,q output ar 
ray,sleep_ time length,spike threshold,q output value 
,event_array,input_for sum num length, spike threshol 
Я learning variable,sleep time length neuron middle _ 
learning variable, sleep time length neuron _middle, а_ 
value interval ЕН 
value уе |" '] 
q input get ea: = [] 
input for зим аггау = [] 
q output value. learned = а output: value 


sum of inputs pre = 0 
sum of inputs now = 0 
Learned value for qd output. = 0 


ES ЕО 
sleep time length neuron middle learned = 
sleep time length neuron middle 
while True: 
if event array[0].is set(): # 発火 タ イミ ング か 
どう か を チェ ッ ク す る こと 。Check for ignition timing. 
Проверьте момент зажигания. 检查 点 火 正 时 。 


Е (9 input.empty() == False) : 
G_input len пом = q_input.qsize() 
for qd input num № in 

range(q input len now): 


q input get array.append(int(q input.get (True) ) ) 


print(q input get array) 
q input sum = 0 
for q_input_array i in 
range (len(q input get array)): 
G input sum = qd input sum + 
q input get array (q anput array 11 


fl(q input. sum >= spike threshold): 
for qd output array i ih 
range (len(q output _ array) ) : 


q output array[q output array i].put((q output value 
_learned * type num) ) 


input for sum array.append(q output value learned) 
if (len(input for sum array) > 
input for sum num length): 


input for sum аггау.рор (0) 
q input get array. = [] 
else: 
input for sum array.append(0) 
if (len(input for sum array) > 
input for sum num length): 
input for sum_array.pop (0) 


if event array[1].is set(): # 集計 タイ ミン グ か 
どう か を チェ ッ ク す る こと 。Check to see if it is 
aggregate timing. Проверьте, не является ли OH 
агрегатным. 检查 一 下 ,看 看 是 否 是 集合 计时 。 

print ("зим event оссгеа") 
sum of inputs pre = зим of inputs пом 
sum of inputs пом = 
sum(input for зим array) 
if(first flag > 0) : 
learned value for qd output = 
(sum of inputs now - зим of inputs pre) / 
len(input for зим array) 
q output value learned = 
q output value learned learned value. for qd output 
print ("learned value for а output=" 
+ str(learned value for а Output). ) 


spike threshold = spike threshold * 
(len(input_ for sum_array) - 
input for sum_array.count(0)) / 
len(input for sum_array) / 
spike threshold learning variable 

print ("learned spike threshold=" + 
str(spike threshold) ) 


leep time length neuron middl learned = 


s] 
sleep time length neuron middle learned * 
(len(input for sum array) 

input for sum_array.count(0)) / 
al 
5 


en(input for зим аггау) / 


1еер time length neuron middle learning variable 


print ("sleep time length neuron middle learned=" + 
str(sleep time length neuron middle learned) ) 


q value interval array[0].put(sleep time length neur 
on middle learned) 


else: 
First flag: =o 


####fOr Windows 
if name == 


tat tH 


' main Ms 


Liner Sub 0 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length neuron middle, 
event _array[0],q value array interval[0],)) 
timer sub 1 proc = 
Process (Larget=subprocess timer, args= 
(sleep time length input sum, event_array[1],)) 


cell input proc = Process (larget=cell input, 
args= 
(cell name array input[0],env_value_ input,q value ar 
ray input,sleep time length_input,input_low_threshol 
d,input_high threshold, input_amp variable, )) 

cell neuron middle proc = 
Process (target=cell neuron middle, args= 
(cell name array neuron middle[0],cell_ type num arra 
у neuron middle[0],q value array input[0],q value ar 
ray neuron output,sleep time length neuron middle, sp 
ike threshold neuron middle, output value neuron midd 
le,event_array,input_ for sum num length, spike thresh 
old learning variable,sleep time length neuron middl 
e learning variable,sleep time length neuron middle, 
q value array interval,)) 

cell output proc = Process(target=cell output, 
args= 
(cell name _ array output[0],env_value_output,q value _ 
array neuron output[0],)) 


timer sub 0 proc.start () 
timer sub 1 proc.start () 


cell input proc. start) 
cell neuron middle proc.start () 
cell output proc.start() 


To return to the top page. 


Source 


2 


code 


# coding: UTF-8 


import multiprocessing 

from multiprocessing import Process, Queue, Pipe 
import os 

import time 

import random 

import copy 

env_ value input = 300 

env Value output = [0,0, 300] 

cell name array input = ["'input 01"] 

cell name array output = 

["output 01%, "output 02", "output 03" 

cell name array neuron middle = ['neuron 01"] 
cell facilitation suppression type num array neuron 
middle = [1] 

cell plasticity type num array neuron middle = [0] 
sleep time length input = 1 

sleep time length neuron middle = 2 

sleep time length input зим = 10 

spike threshold neuron middle = 100 

output value neuron middle = 100 

input for sum num length = 100 


spike пам percent 0 


spike threshold learning variable = 1.1 

sleep time length neuron middle learning variable = 
Leal 

input_low_threshold = 50 

input high threshold = 200 

input_amp variable = 1.1 


event array [ ] 

for sub num a in range(2): 
vent_temp = multiprocessing.Event () 
event _array.append(event_temp) 


cell neuron middle all num = 1 

cell intput all num = 1 

cell output all num = 3 

cell new connection target all num = 

cell neuron middle all num + cell output all num 


q value array connection target: = [] 
for value num 1 in 
range (cell new connection target all num): #№.0. 中 


间 神 经 细胞 1O 入 力 值 。 No.1. 出力 細胞 1 の 入力 値 。 No.2. 出力 


細胞 2 の 人 力 値 。 No.3. 出力 細胞 3 の 人 力 値 。 No.0. Input 
value of intermediate neuron 1. No.l. input value of 
output cell 1. No.2. input value of output cell 2. 


No.2. input value of output cell 2 No.3. input value 
of output cell 3 No.3. input value of output cell 3. 
Нет.0. Входное значение промежуточного нейрона 1. 
No.l. входное значение выходной ячейки 1. HetT.2. 

входное значение выходной ячейки 2. No.2. входное 
значение выходной ячейки 2 No.3. входное значение 
выходной ячейки 3 No.3. входное значение выходной 


ячейки 3. 编号 为 0。 中 间 神 经 元 1 的 输入 值 。No .1 ， 输 出 单元 1 的 输 
入 值 。No .2 ， 输出 单元 2 的 输入 值 。No . 2 .输出 单元 2 的 输入 值 No.3. 
输出 单元 3 的 输入 值 No . 3 .输出 单元 3 的 输入 值 。 

q temp = Queue () 

q value array connection target.append(q_ temp) 


а value array input = 


[а value array connection target[0]] 


q value array neuron output = [] 


q value array anterval = [] 

for value num 1 in range(2): 1%. ЕТ, 
gq temp = Queue () 
< value array interval.append(q temp) 


q value array env common = [] 
for value num i in гапае (1): # 环 境 变数 。 


q temp = Queue () 
а value array env common.append(q temp) 


def 
add new item to existing list with all list with sim 
plest thought (existing list,all list): 

new list = Л 

new list = copy.copy(existing list) 

out num temp = random.randint (0, (len(all list) ) 
- 1) 


new list.append(all list[out num temp]) 
return new list 


def subprocess timer(sleep time length, event): 
Sleep. time. length changed = sleep time length 
count = 0 
event.set() # 発火 する こと 。Ignite. Зажигание. A 


) 
燃 。 


while True: 
event.clear() # #@KU*#@L‘2%. Do not ignite. 
Не воспламеняйте. ЛЕ, 
time.sleep(sleep time length changed) 
event.set() # #KGS=2—%. Ignite. 


Зажигание. 点 燃 。 


def subprocess timer using queue(sleep time length, 


event,q): 
sleep time length changed = sleep time length 
Я len now = 0 
count = 0 
event.set() # 発火 する こと 。Ignite. Зажигание. 点 


while True: 
#print ("sleep time length now=" + 
str(sleep time length changed) ) 
event.clear() # #@KU*#L‘2%&. Do not ignite. 
Не воспламеняйте. WARM. 
time.sleep(sleep time length changed) 
event.set() # #KGS=2—%. Ignite. 
Зажигание. 点 燃 。 
if(q.empty() == False): 
q len now = q.qsize() 
for а num i in range(q len now): 
sleep time length changed = 


float (q.get (True) ) 

print ("event 

sleep time length _changed=" + 
str(sleep time: length charged). + "\n") 


def 
cell input (name, env value input ог191п,а output_arra 
y,Sleep time length,input low threshold, input high Е 
hreshold, input amp variable,q env received): 

env value input = env value input origin 


Value array = ['',''] 
low amp times num = 1 
high amp times num = -1 


а input get array = [] 
while True: 


time.sleep(sleep time length) 
if(q_env_received.empty() == False): 
q_input_len пом = q_env_received.qsize() 


for qd input num i in 
range(q input len now): 
env value input = 
env value input - (int(q env received.get (True) ) ) 
if(env value input < 0): 
env value input = 0 


print (name + " env value now=" + 
str(env value input) + "\n") 

for qd output array i an 
range (len(q output array) ) : 


if(env value input < 
input low threshold): 


print ("env value is too low. " + 
str(env_value input) + "\n") 
env value input = env _ value input * 


(input amp variable ** low amp times _ num) 
print ("env value changed=" + 

tr(env_value input) + " low amp times num=" + 

tr(low_amp times num) + "\n") 


n 


n 


if(env_value_input < 
input_low_threshold): 
low_amp times num = 
low amp times num + 1 
elif(env_value_input > 
input_high threshold): 


pring ("env Value is too high. " + 
str(env_value input) + "\n") 
env value input = env Value input * 


(input amp variable ** high amp times num) 
print ("env value changed=" + 
tr (enV Value input) + " high amp times num=" + 
str(high amp times num) + "\n") 
if(env value input > 
input high threshold): 
high amp times num = 
high amp times num - 1 
else: 


n 


env value input = env value input 
if(env value input > 0): 


q output array[q output array 1]. put (env value input 


) 


def 
cell output (name,env_ value output, qd input,q env_send 
) : 
value array = [т 
q_input get array = [] 
while True: 
env Value temp = float(q input.get(True) ) 
а env_send.put (env value output) 
print (name + " env value change minus=" + 
str(env Value output) + "\n") 


def 
cell neuron middle (name, facilitation suppression typ 
e num, plasticity type num,q input,q output array, sle 
ep time length, spike threshold,q output value, event _ 
array, 1nput for зам num length, spike threshold learn 
ing variable, sleep time length neuron middle learnin 
g variable, sleep time length neuron middle,q value i 
nterval array, qd value array all): 

Value array = т 
input get array = [] 
output array changed = [] 
_output_array changed 
copy.deepcopy(q_output_array) 

input for зим аггау = [] 

q output value learned: = qd output value 

sum of inputs pre = 0 

sum of inputs now = 0 

learned value for qd output = 0 

first flag = 0 

sleep time length neuron middle learned = 
sleep time length neuron middle 

while True: 


if event_array[0].is_set(): # 発火 タイ ミン グ か 
どう か を チェ ッ ク す る こと 。Check for ignition timing. 
Проверьте момент зажигания. 检查 点 火 正 时 。 


if(q_input.empty() == False): 
q input len now = qd input.qdsize() 
for а input num i in 
range(q input len now): 


а input get array.append(int(q input.get (True) ) ) 


print (а input get array) 
print ("\n") 
q input sum = 0 
for qd input array i in 
range (len(q input get array)): 
q input sum = а input зим + 
а input get array[q input array 1] 


if(q input sum >= spike threshold): 
if (len(q output array changed) > 
O): 
for а output_array i in 
range (1еп (4 output _array changed) ): 


q output array changed[q output array i].put((q_outp 
ut value learned * 
facilitation suppression type num) ) 


print ("len(q output array changsd) =" + 
str(len(q Output: array changed)) + "\n") 

q output array changed = 
add new item to existing list with all list with sim 
plest thought (а output array changed,q value array a 
11) 


input for sum_array.append(q output Value learned) 
if(len(input for Sum array) > 
input for sum num length): 
input for sum_array.pop (0) 
9. Input get array = [] 
else: 
input for sum array.append(0) 
if (len(input for sum array) > 
input for sum num length): 
input for sum array.pop (0) 


if event array[1].is set(): # 集計 タイ ミン グ か 
どう か を チェ ッ ク す る こと 。Check to see if it is 
aggregate timing. Проверьте, не является ли OH 
агрегатным. 检查 一 下 ,看 看 是 否 是 集合 计时 。 

print ("sum event occred") 
sum of inputs pre = sum of inputs now 
sum of inputs now = —_ — 


sum(input_ for sum_array) 
if(first flag > 0): 
learned value for qd output = 
(sum of inputs now - зим of inputs pre) / 
len (input for sum array) 
q output value learned = 
q output value learned learned Value for qd output 
print ("learned value for qd output=" 
+ str(learned value: for qd output)) 


spike threshold = spike threshold * 
(len (input. for sum array) - 
input for sum array.count (0)) / 
len(input for sum_array) / 
spike threshold learning variable 

print ("learned spike threshold=" + 
str (spike threshold))) 


sleep time length neuron middle learned = 
sleep time length neuron middle learned * 
len(input_ for sum_array) 

input for sum_array.count(0)) / 
len(input for sum_array) / 

sleep time length neuron middle learning variable 


一 


print ("sleep time length neuron middle learned=" + 
str(sleep time length neuron middle learned) ) 


q value interval array[0].put(sleep time length neur 
on middle learned) 


else: 
First flag = 1 


####fOr Windows 
if name == ' main + 


HHoHHH 


timer Sub 0 proc. = 
Process (target=subprocess timer using queue, args= 
(sleep time length neuron middle, 
event _array[0],q_ value array interval[0],)) 
timer sub 1 proc = 
Process (target=subprocess timer, args= 
(sleep time length input sum, event _array[1],)) 


C 


ell input proc = Process(target=cell input, 


args= 
(cell name array input[0],env_value input,q value ar 
ray input,sleep time length_input, input _low_threshol 
ut high threshold, input_amp variable,q value ar 


d, inp 
ray e 
с 


nv_common[0],)) 
ell neuron middle proc = 


Process (target=cell_ neuron middle, args= 
(cell name array neuron middle[0],cell_ facilitation_ 
suppression type num array neuron middle[0],cell pla 


sticity type num_array neuron middle[0],q value arra 
ut[0],q value array neuron output,sleep time le 


y_inp 


ngth neuron middle,spike threshold neuron middle, out 
put value neuron middle,event_array,input for зим пи 


m len 
e len 
lengt 


区 
args= 
(cell 


ue_array connection target[1],q_ value array 


on[0] 
с 
агаз= 
(cell 


ue_array connection target[2],q value array 


on[0] 
с 
агаз= 
(cell 


gth, spike threshold learning variable,sleep tim 
gth neuron middle learning variable,sleep time _ 


h neuron middle, qd value array interval,q value_ 
array connection target, ) ) 


ell output 1 proc = Process (target=cel 


_name_ array output[0],env_value_ output 


r)) 


ell output 2 proc = Process (Carger—cel 


_name array output[l], env value output 


r)) 


ell output 3 proc = Process (target=cel 


_name array output[2], env value output 


1 output, 


[0], а val 


_ env comm 


| output, 


[1], а val 


_env_comm 


| output, 


[2],q val 


ue_array connection target[3],q value array env_comm 


on[0] 


С 
С 
С 
С 
С 


‚)) 


Liner sub. 0 proc.start () 
timer sub 1 proc.start () 


ell input proc. start () 

ell neuron middle proc.start () 
ell output 1 proc.start() 

ell output 2 proc.start() 

ell output 3 proc.start() 


To return to the top page. 


Source code 3 


# coding: UTF-8 

import multiprocessing 

from multiprocessing import Process, Queue, Pipe 
import os 


import time 

import random 

import copy 

env_ value input = 300 

env_value_ output = [300,-600, 300] 

cell name array input = ['input_01', ‘input 02'] 
cell name array output = 
[’output plus', 'output_minus'] 

cell Name array neuron middle = ['neuron 01%] 
cell name array pm detect = ['pm detect 01") 
cell name array 10 detect = 

['1о detect inflow','io detect _outflow'] 

cell name. array send. = 

['send_inflow','send outflow'] 

cell facilitation suppression type num_array neuron _ 
middle = [1] 

cell plasticity type num array neuron middle = [0] 
sleep time length input = 1 

sleep time length neuron middle = 2 

sleep time length intlow = 0.3 

Sleep: time. length outflow = 0.3 

sleep time length input зим = 2 

Sleep) time length result out = 3.5 

spike threshold neuron middle = 100 

output value neuron middle = 100 

input for sum num length = 10 
spike num percent = 0 

spike threshold learning variable = 1.1 


sleep time length neuron middle learning variable = 


input low threshold = 50 
input high threshold = 200 
input amp variable, = 1.1 


event array= [] 

for sub_num_a in range(4): 
vent _temp multiprocessing.Event () 
event _array.append(event_temp) 


cell neuron middle all num = 1 

cell intput all num = 1 

cell output all num = 3 

cell new connection target all num = 

cell neuron middle all num + cell output all num 


q value array connection target = [] 
for value num i in в 
range (cell new_connection target а11 пом): 
q_temp = Queue () 
q value array connection target.append(q temp) 


q value array input = 
[а value array connection target[0]] 
а value аггау neuron output = [] 


q value array initial = [] 
for value num i in range(2): # 父 ミー 変数 。Dummy 


variable.®uKtTuBHad переменная. 虚拟 变量 。 
а temp = Queue () 
q value array initial.append(q temp) 


q value array interval = [] 
for value num i in range(2): #Н48, Sat. Acquisition. 
Aggregation.NMpuo6petenue. Агрегация. ЖА. RE. 


а temp = Queue () 
q value array interval.append(q_temp) 


q value array env scommon = [] 
for Value num 1 in range(l): # 環 境 変 数 。 Environment 


уаг1аб1ез.Переменные среды. NEES, 


а temp = Queue () 
а value array env_common.append(q temp) 


а value array flow in out = [] 
for value num i in range(2): #mA. imi. Inflow. 
Outflow. Приток. Отток. ЖА. 流出 。 


q temp = Queue () 
а value array flow in out.append(qg temp) 


q value array flow plus minus = [] 
for value num i in гкарае (1): # ブ ラス 。 マ イナ ス 。 
Positives. Minus. Положительные стороны. Минусы. 


的 一 面 。 缺 点 。 


а temp = Queue () 
а value array flow plus minus.append(q_temp) 


q value array facilitate inhibit = [] 

for value num i in range(2): # プ ラス 。 マ イナ ス 。 
Positives. Minus. Положительные стороны. Минусы. 
的 一 面 。 缺 点 。 


q temp: = Queue () 
а value array facilitate inhibit.append(q_temp) 


def 
add new item to existing list with all list with sim 
plest thought(existing list,all list): 

new list = [] 

new list = copy.copy(existing list) 

out num temp = random.randint (0, (len(all list)) 
- 1) 


new list.append(all list[out_num_temp]) 
return new list 


def subprocess timer(sleep time length, event): 
sleep time length changed = sleep time length 
count = 0 
event.set() # 発火 する こと 。Ignite. Зажигание. 点 


) 
燃 。 


while True: 
event.clear() # ЖЛ 1,1 И. Do not ignite. 
Не воспламеняйте. ЛЕ. 
time.sleep(sleep time length changed) 
event.set() # #@KGS=2—%. Ignite. 


Зажигание. 点 燃 。 


def subprocess timer using queue(sleep time length, 
event,q): 
sleep time length changed = sleep time length 


q len пом = 0 
count = 0 
event.set() # 発火 する こと 。T エ Ignite. Зажигание. A 


while True: 
#print ("sleep time length now=" + 


str(sleep time length changed) ) 
event.clear() # #@KU@#@L‘2%. Do not ignite. 
Не воспламеняйте. ЛЕ. 
time.sleep(sleep time length changed) 
event.set() # ЖЛЯ СИ, Ignite. 


Зажигание. 点 燃 。 
if(q.empty() == False): 
q len now = q.qsize() 
for а пам i in range(q len пом): 
sleep time length changed = 


float (q.get (True) ) 

print ("event 

sleep time length _changed=" + 
str(sleep time length changed) + "\n") 


def 
resource flow _amount_in out _send(name,env_ value outp 
ut,event_array,q input,q env_send): 
value_array = ['',''] 
q input get array = [] 
while True: 
if event array.is set(): 
q env_send.put (env value output) 
print (name + " env value send=" + 
str(env Value output) + "\n") 


def 
resource flow amount in out detection(name, env value 
_input_origin,q output_array,sleep time length, input 
_low_threshold, input high threshold, input amp variab 
le,q env_received): 


env value input = env value input origin 
Value array = [ти 

low_amp times num = 1 

high amp times num = -1 


а input get array = [] 
while True: 


time.sleep(sleep time length) 
if(q_env_received.empty() == False): 
q_input_len пом = q_env_received.qsize() 


for qd input num i in 
range(q input len now): 
env value input = 
env value input + (int(q env received.get (True) ) ) 


q output array.put (env value input) 
print(name + 7) ' + str(env value input) + 


А 


env value input = 0 


def 
resource flow plus minus detection (name, facilitation 
_ suppression type num,plasticity type num,q input,q_ 
output_array,sleep time length,spike threshold,q out 
put value, event array,input_ for зим пам length, spike 
_threshold learning variable,sleep time length neuro 
n middle learning variable,sleep time length neuron _ 
middle,q value interval array,q value array all): 

Value array = [" 
input get array =: 1] 
output array changed = |] 
_output array. changed: = 
copy.deepcopy (q_output_array) 

input for sum array = [] 

q output value learned = qd output value 

sum of inputs pre = 0 

sum of inputs now = 0 

learned value for qd output = 0 

first flag = 0 

sleep time length neuron middle learned = 
sleep time length neuron middle 

while True: 


if event array[0].is set(): # 取得 タイ ミン グ か 
どう か を チェ ッ ク す る こと 。 


print ("spike event occred\n") 
if(q_input.empty() == False): 
q input len now = qd input.qdsize() 
for qd input num i in 
range(q input len now): 


а input get _array.append(int(q input.get (True) ) ) 
print('q input get array=") 
print(q input get array) 
print ("\n") 
q Anput: sum ==10 
for qd input array i in 

range (len(q input get array)): 

q Input sum = qd input sum + 

q input get array[q input array 1] 


input for sum_array.append(q input_sum) 
if(len(input for Sum array) > 
input for sum num length): 
input for sum_array.pop (0) 
q_input get array = [] 
else: 
input for sum array.append(0) 
if (len(input for sum array) > 
input for sum num length): 
input for sum array.pop (0) 


if event array[1].is set(): # 集計 タイ ミン グ か 
どう か を チェ ッ ク す る こと 。Check to see if it is 
aggregate timing. Проверьте, не является ли OH 
агрегатным. 檎 査 一 下 , ЕЖЕЙ, 

print ("sum event occred\n") 

sum of inputs pre = sum of inputs now 

sum of inputs now = 
sum(input for sum array) 

prant< input. for sum array=") 
print (input for sum_array) 
print ('sum inputs now=!' + 
str(sum of inputs_ now) ) 

if (firs flag > 0) : 

if(sum_of inputs now < 0): 
#'sum value minus thus inhibit' 


q value Interval. array[l].put (-1) 
elif(sum of inputs now > 0) : 


#'sum value plus thus facilitate' 
а value interval array[0].put (1) 
else: 


#'sum_ Value zero thus do nothing' 
sum of inputs now = 


sum of inputs now 
else: 
first flag = 1 


def 
resource result output(name, env Value output, qd input 
,qd env_send): 
value array = [2%] 
q input get ‘array = [] 
while True: 
env value temp = str(q_input.get (True) ) 


print (name + " output: value result end=" + 
str(env_value temp) + "\n") 


####fOr Windows 
af name 三 二 Ae OO 


eee ee 


timer sub 1 proc = 

Process (target=subprocess timer, args= 

(sleep time length inflow, event _array[2],)) 
timer sub 3 proc = 

Process (target=subprocess timer, args= 

(sleep time length outflow, event _array[3],)) 


timer sub al proc = 

Process (target=subprocess timer, args= 

(sleep time length input sum, event array[0],)) 
timer sub bl proc = 
Process (target=subprocess timer, args= 

(sleep time length result out, event array[1]，) ) 


resource flow amount in send proc = 
Process (target=resource flow amount in out send, 
args= 
(Cell. name array send[0],env Value output[0],event a 
rray[2],q_value array initial[0],q value array flow_ 
in_out[0],)) 

resource flow amount out send proc = 
Process (target=resource flow amount in out send, 
args= 
(cell name array send[l],env Value output[l],event a 
ггау[3],а value array initial[0],q value array flow_ 
in out[1],)) 


resource flow _amount_in detection proc = 
Process (target=resource flow amount in out detection 
, args= 
(cell name array io detect[0],env_value input,q valu 
e array flow plus minus[0],sleep time length _input,i 


nput low threshold, input high threshold, input_amp va 
riable,q value array flow in out[0],)) 

resource flow amount cut. detection. proc = 
Process (target=resource flow amount in out detection 


, args= 


(cell name array io detect[1],env_value input,q valu 
e array flow plus minus[0],sleep time length_input,i 
nput low threshold, input_high threshold, input_amp va 
riable,q value _ array flow in out[1],)) 


resource flow plus minus detection proc = 
Process (target=resource flow plus minus detection, 
args= 
(cell name array pm _detect[0],cell facilitation supp 
ression type num array neuron middle[0],cell plastic 
ity type num_array neuron middle[0],q value array fl 
ow plus minus[0],q value array neuron_output,sleep t 
ime length neuron middle,spike threshold neuron midd 
le, output_value neuron middle,event array,input_for_ 
sum num _length,spike threshold learning variable,sle 
ep time length neuron middle learning variable,sleep 
_time_ length neuron middle,q value array facilitate_ 
inhibit, qd value array connection target, ) ) 


resource result output 1 proc = 
Process (target=resource result output, args= 
(cell name array output[0],env Value output[0],q val 
ue array facilitate inhibit[0],q value array env com 
шоп [0],)) 
resource result: output 2 proc. = 
Process (target=resource result output, args= 
(cell name array output[l],env Value output[l],q val 
ue array facilitate inhibit[l],q value array env com 
шоп [0],)) 


timer sub 1 proc.start () 
timer sub: 3 proc.start() 
Liner sub al proc.start() 
timer sub bl proc.start() 


resource flow amount 
resource flow amount 


_in send proc.start () 
out send proc.start() 


resource flow amount in detection proc.start () 
resource flow amount out detection proc.start () 


resource flow plus minus detection proc. start () 


Resource result output 1 proc.start() 
Resource result output 2 proc.start() 


To return to the top page. 


Source code 4 1 


# coding: UTF-8 

import multiprocessing 

from multiprocessing import Process, Queue, Pipe 
import os 
al 
1 
1 
1 


import time 
random 


copy 
import tkinter as tk 


3 
xe) 
Oo 
6 
Cr ht 


#env Value input = 300 

env value input = 0 

env value input plus = 1 

env_value_ input _ minus = -1 

env_value_ output = [300,-300, 300] 

env_ value resource preservation init = 1000 

env_value_ consumption = 20 

env _ value preservation amount full = 2000 

cell name array io input = 

["io input 01", "то input 02"1] 

] me array pm output = 

_plus','pm_ output_minus','pm output_03'] 

_name array neuron input = 

ie input O01', 'nr input 02"1] 

ll name array neuron output = 

t 01",'nr output 02 nr output 02"] 
ame array neuron middle = 
601%, "fr middie 02%)" nr midole 03" 
ane array pm detect = ['pm detect 01 ] 

cell Name array 10 detect = 
t 
a 
il 
a 


3 | 
@ 


tht low; “to detect outflow'] 
me array “send = 

ом', 'send outflow', 'send_03'] 
me array р amount = ['p amount_01'] 


cell facilitation suppression type num array neuron_ 
middle = [1,1,1] 


cell thickness plasticity type num_array neuron midd 
le = [0,0,0] 


cell thinking plasticity type num array neuron middl 
e = [0,0,0] 

sleep time length input = 1 

sleep time length neuron middle = 2 

sleep time length inflow = 0.4 

sleep time length outflow = 0.2 


sleep time length input sum = 2 

sleep time length result out = 3.5 
spike threshold neuron middle = 100 
output value neuron middle = 100 
#output value result out = 30 

input for sum num length = 10 
spike num percent = 0 

Spike threshold learning variable = 1.1 


sleep time length neuron middle learning variable 


11 
i 
i 
i 


nput 
nput 
nput 


event array 
for sub_num_a in range(4): 


cel 
cel 
cell] 
cel 


cell 


q_ val 
q val 


#for 
range (cel 
for 
range (cel] 


値 。 
No.0. 


input value of output cell 
input 


outpu 
No.3. 
of ou 


#cel 
Cell _ 


_ low threshold 
し high threshold 
t_ amp variable 


0 
= 1000 
TJ 


[] 


еуеп 
event 


1 in 
ou 


neuron 


t_ temp 
t_ array.append(event_temp) 


mult 


iprocessing.Event () 


1 neuron middle all num 
put_all 
tput_al 


_num 
11 num 


i 3 
1 
1 


1 new connection target all 
_middi ] 


e all nu 


[nm 
neuron 


ew_ connection 
_middl ] 


_вим = 
m 


e all nu 


Input val 


t сет 2:3 
input val 
tput cell 


промежуточного 


выхол 


ячейки 2. 


No.3. 
BxXOZ 


ное зн 


ной ячейки 1. 


No.2. 
вхол 


це аггау neuron 
це array connec 


ul 


N 


om 


target all num 
m + cell output_all num 


middle [] 


value num i in 


Ion target = [] 


е of int 


1 new connection target а11 num): 
value num i in 
neuron middle all 


#No.0. 中 間 神 経 細胞 1 の 入力 人 
No.2. 出力 細胞 2 の 人 入力 値 。 


_num) : 


直 。 No.1. 出力 細胞 1 の 入力 
No.3. 出力 細胞 3 の 人 和 人力 値 。 


diate neuron 1. No.1. 


ОР: 
е of outp 
Нет.0. 


ачение выхол 


йрона 1. 
Нет.2. 
входное з 


ное значение выхол 


ной 


rm. 


No.2. input value of 
value of output cell 2 
ut cell 3 No.3. input value 
Входное значение 
No.1. входное значение 
входное значение выходной 
начение выходной ячейки 2 
ной ячейки 3 №.3. 


ячейки 3 .编号 为 0。 中 间 神 经 元 


1 的 输入 值 。No .1 .输出 单元 1 的 输入 值 。No .2 .输出 单元 2 的 输入 


值 。No . 2 .输出 单元 2 的 输入 值 No . 3 .输出 单元 3 的 输入 值 No .3 .输出 
单元 3 的 输入 值 。 


а temp = Queue () 


it 
q value array connection target.append(q_ temp) 
а value array neuron middle.append(q temp) 


а value array neuron input = [] 

for value пом 1 in range(cell input all num): 
q_temp = Queue () 
q value array neuron input.append(q_ temp) 


q value array neuron output = [] 

for value пом 1 in range(cell output_all num): 
а temp = Queue () 
q value array neuron output.append(q temp) 


q value array initial = [] 

for value num i in range(2): #36, Sat. 
q temp = Queue () 
q value array initial.append(q temp) 


q value array interval = [] 

for value пом 1 in range(2): 1%. ЕТ, 
gq temp = Queue () 
q value array interval.append(q_ temp) 


q value array env common = [] 
for value num i in гапае (1): # 环 境 变数 。 
а: temp = Queue () 
а value аггау env_common.append(q temp) 


а value array flow in out = [] 
for value num i in гапае (2): # 流 入 。 流 出 。 
gq temp = Queue () 
q value array flow in out.append(q_ temp) 


#q value array resource preservation = [] 
#for value num 1 in range(1): А, 

# а temp = Queue () 

it а value array flow in out.append(q_temp) 


q value array flow plus minus = [] 
for value num i in range(2): # プ ラス 。 マ イナ ス 。 


q temp = Queue () 
q value array flow plus minus.append(q_temp) 


q value array facilitate inhibit = [] 
for value num i in range(4): # プ ラス 。 マ イナ ス 。 
а temp = Queue () 


а value array facilitate inhibit.append(qg temp) 


q_value_array pm _ temp = [] 


def 
add new item to existing list with all list with sim 
plest thought (existing: list,all list): 
new list = [] 
new list = copy.copy(existing list) 
out num temp = random.randint (0, 
(len(all list)) - 1) 


new list.append(all list[out num temp]) 
return new list 


def subprocess timer(sleep time length, event): 
sleep time length changed = 
sleep time length 
count = 0 
event.set() # ЖЛЯ СИ, Ignite. 
Зажигание. 点 燃 。 
while True: 
event.clear() # 発火 し な いこ と 。Do not 
ignite. He воспламеняйте. ЛА. 
time.sleep(sleep time length changed) 
event.set() # ЖЛЯ СИ, Ignite. 


Зажигание. 点 燃 。 


def 
subprocess timer using queue(sleep time length, 
event,q): 
sleep time length changed = 
sleep time length 
q len now = 0 
count = 0 


event.set() # #@KGS=2%. Ignite. 


Зажигание. 点 燃 。 


while True: 
#print ("sleep time length now=" + 


str(sleep time length changed) ) 
event.clear() # ま 発し な いこ と 。Do not 
ignite. He воспламеняйте. ЛЖ. 
time.sleep(sleep time length changed) 
event.set() # ЖЛЯ СИ, Ignite. 
Зажигание. 点 燃 。 
if(q.empty() == False): 
q len now = q.qsize() 
for q num i in range(q len now): 
sleep time length changed = 


float(qd.get (True) ) 

print ("event 
sleep time length _changed=" + 
str(sleep time length changed) + "\n") 


def 
resource flow amount in out send(name, env value outp 
ut, event array, qd input,q env_send): 
Value array = |, т" 
q i1nput get array = [] 
while True: 
if event array.is set(): 
# env_ value temp = 
float(qg input.get (True) ) 
q env_send.put (env Value output) 
print (name + " env value send=" + 
str(env_value output) + "\n") 


def 
resource flow_amount_in out detection (name, facilitat 
ion suppression type num, env value input _origin,q ou 
tput_array,q output 2 array,sleep time length, input _ 
low threshold, input_high threshold, input amp variabl 
e,q env received): 


env value input = env value input origin 
value array =) PP ty | 

low _amp times num = 1 

high amp times mum = =1 


q input-get. array = |] 
while True: 
time.sleep(sleep time length) 
if(q_env_received.empty() == False): 
q input len now = 
q_env_received.qsize() 


range (q_ 


env_ value input + 


it 
it 


for qd input num i an 
input len now): 
env value input = 
(int(q env received.get (True) ) ) 
if(env value input < 0): 
env value input = 0 


env value input = 


епу Value input * 


facilitation suppression type num 


# print (name + " 
str(env valve input) + "\n") 

i for а output array i in 
range (1еп (а output _array)): 


enV Value now=" + 


# Le (envy value input > 0): 
# 


а output_array[q_output_array i].put(env_value input 


а output _array.put(env_value input) 
а output 2 array.put(env_value_ input) 
print(name + " ' + str(env value input) 


о КАИ) 
env value input = 0 


def 
resource preservation amount sum calculate (name, епу _ 
value input origin, env value consumption origin,env_ 
value preservation amount full origin,sleep time len 
gth, qd env_received): 
env value input = env value input origin 
env _ value consumption = 
env_value consumption origin 
env value preservation amount full = 
env value preservation amount full origin 
value array = rt] 


['', 


low_amp times num = 1 
high amp times num = -1 
preservation rate = 0 


q Anput get array = |] 
while True: 


time.sleep (sleep time length) 
if(q_env_received.empty() == False): 
q input len now = 


q env _ received.qsize() 
for а input num i in 
range(q input len now): 
env value input = 
env value input + (int(q env received.get (True) ) ) 
+ if(env value input < 0): 


# env_value_ input = 0 


env value input = env _ value input - 
епу value consumption 
it env Value input = env Value input * 


facilitation suppression type num 


# print(name + " env Value now=" + 
str(env_value input) + "\n") 

it for а output_array i in 
range (1еп (а output _array)): 


# if(env_value_ input > 0): 
# 
q output_array[q_output_array i].put(env_value input 
) 
# а output array.put (env value input) 
print(name + ' 
resource preservation amount= ' + 
Str (env “valve input). + '\n") 
preservation rate = env_ value input / 
env value preservation amount full 


print(name + ' 


resource preservation rate= ' + 
str(int (preservation rate * 100)) + а") 
if((preservation rate < 0.1) and 


(preservation rate >= 0) ) : 


print(name + ' The living thing has 
been starving. ' + str{int (preservation rate * 100)) 
+ "\n') 
я env_value_ input = 0 
Lf (env value input < 0): 
print (name + ' The living thing was 
terminated. ' + Shrine (preservation rate * 100)) + 
"А: 
def 


resource flow plus minus detection (name, facilitation 
_ suppression type num,plasticity type num,q input,q_ 
output_array,sleep time length,spike threshold,q out 
put value, event array,input_ for зим пам length, spike 
_threshold learning variable,sleep time length _neuro 
п middle learning variable,sleep time length neuron 
middle,q value interval аггау, а value array all): 

Value array = ["'", '"] 

q input get array = |] 

q output array changed = [] 

Я Я output агкау changed = 


copy.deepcopy(q_output_array) 
q output array changed = 
input for sum array = [] 
q output value learned = qd output value 


q output array 


sum of inputs pre = 0 
sum of inputs now = 0 
learned value for qd output = 0 


first flag = 0 
sleep time length neuron middl y learned = 
sleep time length neuron middle 
while True: 
if event_array[0].is_ set(): # 発火 タイ ミ 
ング か どう か を チェ ッ ク す る こと 。Check for ignition 
timing. Проверьте момент зажигания. 检查 点 火 正 时 。 


print (name + " 
spike event occred\n") 
if(q Input empty () == False): 
q input len now = 


q_input.qsize() 
for а input пам 1 in 
range (q input len now): 


q input get _array.append(int(q input.get (True) ) ) 
print (name + ' 


q input get array=") 
print (а input get array) 
print ("\n") 
q input sum = 0 
for q_input_array i in 

range (len(q input _ get_ array) ) : 

G_input sum = а input зим + 
q input get “array [q input array. 工 ] 


it if(q_input_sum == q_input_sum): 
# if(q_input_sum >= 
spike threshold): 
# 
if (len(q output array changed) > 0) : 
я for qd output. array i in 
range (len(q output array changed) ): 
# 


q output _ array changed[q output_array i].put((q_outp 
ut value: Léarned * 
facilitation suppression type num) ) 

it 
а output_array changed[q output_array i].put((q_outp 
ut Value learned * 
facilitation suppression type num)) 


it 


print ("len(q output array changed) =" + 
str(len(q output array changed)) + "\n") 

it Я output_array changed = 
add new item to existing list with all list with sim 
plest thought (q output array changed,q value array а 
alee) 


# 
# 
input for sum_array.append(q output Value learned) 


input for sum_array.append(q input_sum) 
if (len(input for Sum “array ): > 
input for sum num length): 
input for sum array.pop(0) 
Я Anput get array = [] 
else: 
input for sum array.append(0) 
if (len(input for sum array) > 
input for sum num length): 
input for sum array.pop(0) 


if event array[1].is set(): # 集計 タイ ミ 
ング か どう か を チェ ッ ク す る こと 。Check to see if it is 
aggregate timing. Проверьте, не является ли OH 
агрегатным. 检查 一 下 ,看 看 是 否 是 集合 计时 。 

print (name + " sum_event_occred\n") 
sum of inputs pre = 
sum of inputs now 
sum of inputs now 
sum(input for sum_array) 
print (name + ' 
input, for. sum array=") 
print (input for sum_array) 
print (name + ' sum inputs now=!' + 
str(sum of inputs_now) ) 
be (firs. £ lag? 0) 
it learned value for а output = 
(sum of inputs now - sum of inputs pre) / 
len(input_for sum_array) 
# Я output value learned = 
q output value. learned. + learned value: for а output 
# 
print ("learned value for а output=" + 
str (learned value for а output)) 


it spike threshold = 


spike threshold * 


(len(input for sum_array) - 


input for sum_array.count(0)) / 
len(input_ for Sum array) 
spike threshold learning variable 


it 


/ 


print(" Learned spike threshold=" + 
str(spike threshold) ) 


S 
S 
i 
1 
S 


print ("sleep time length 
str(sleep _ 


it 


leep time _ 
leep _ 


it 


it 


а value int 
on middle learned) 


leng 


time leng 
len(input_for зим array 
nput for sum array.coun 
en(input for sum array) 
leep time length neuron 


time _ 


Cerva 


th neuron 


th neuron 


middl learned = 


middle learned * 


} = 
t ( 
/ 


0)) / 


_middle learning variable 


_neuron middle learned=" + 


length neuron middle learned) ) 


_array[0].put(sleep time length neur 


if(sum_of inputs now < 0): 


#'sum value minus thus inhibit' 


ce 


#'sum value plus thus facilit 
qd_ 
om 
q value int 
o nothing') 


gs 


_va 


Va 


Va 


Va 


Va 


lue int 


lue int 


it 


lue int 


lue int 


# 


it 


lue_in 


cCerva 


Cerva 


| array [1 


L array[3 


[Le 人工 Ya 


し erva 


1 array[0] 


1. array[2] 
else: 


terval array[0]. 


sum of inputs now 


def 


else: 


].pu 


].pu 


t(-1) 


七 ( 工 ) 


print('') 
elif(sum_of inputs пом > 0): 


terval array[0].pu 


. put 


.put 


tate' 


t("sum value zero thus а 


eC") 


sum of inputs now = 


first flag = 1 


resource result output(name, env Value output, qd input 
,qd env_send): 
Value array = ['',''] 


SG 


q input. get array = [] 
while True: 


# env_value_ temp = 
float (q input.get (True) ) 
env value temp = str(q_input.get (True) ) 
print (name + " env value changed=" + 
(env value temp) + "\n") 
print (name. + " env value output=" + 
(env value output) + "\n") 


Sb 


+ $ 


cel 


у, 5 
hre 


q_env_send.put(env_value output) 


+ print (name + " env value change minus=" 
tr(env_ value output) + "\n") 
def 


1 input (name, env Value input origin, qd output_arra 
leep time length, input low threshold, input high t 
shold, input _ amp variable, qd env received): 

env value input = env value input origin 

Value array = [7 ] 

low_amp times num = 1 

high amp times: num = =1 


q input. get array= [1 
while True: 
time.sleep(sleep time length) 
if(q_env_received.empty() == False): 
q input len now = 


Я 


nv received.qsize () 
for а input num i in 


range(q input len now): 


Я env_ value input = 


env value input + (int (gq env received.get (True) ) ) 


env value input = 


int(q env received.get (True) ) 


if(env value input < 0): 
env value input = 0 


print (name + " env value now=" + 


str(env value input) + "\n") 


for qd output array i in 


range (len(q output array) ) : 


if(env value input < 


input _low_threshold): 
print (name + " env_value is too 
low. " + str(env_value input) + "\n") 
env value input = 
env value input * (input апр variable ** 
low amp times num) 


print (name + " 
env value changed=" + str(env_value_input) + " 
low_amp times num=" + str(low_amp times num) + Wert!) 


if(env_value_ input < 

input _low_threshold): 
low_amp times num = 
low amp times num + 1 
elif(env_value_input > 

input_high threshold): 

print (name + " env value is too 
high. " + str(env value input) + "\n") 

env value input = 
env_ value input * (input_amp variable ** 
high amp times num) 


print (name + " 
env value changed=" + str(env_value_input) + " 
high amp times num=" + str(high amp times num) + 


"\п") 


if(env_value_ input > 
input_high threshold): 
high amp times num = 
high amp times num - 1 
else: 
env value input = 
env_ value input 
if(env value input > 0): 


а output array[q output array i].put (env value input 


) 


def 
cell output(name, env Value output, qd input,q env_send 
) : 
Value array = ['',''] 
q input get array = [] 
while True: 
enV Value temp = 
float(qg input.get (True) ) 
q env_send.put (env Value output) 
print (name + " env value change=" + 
str(env_value output) + "\n") 


def 
cell neuron middle (name, facilitation suppression typ 
e num, thickness plasticity type num, thinking plastic 
ity type num, qd input,q output_array,sleep time lengt 
h,spike threshold,q output_value,event_array,input f 
or sum num length, spike threshold learning variable, 
sleep time length neuron middle learning variable,sl 
eep time length neuron middle,q value interval array 
‚Ч Value array all): 
value_array = ['',''] 
q input get array = [1 
q output array changed = |] 
it Я output_array changed = 
copy.deepcopy(q_ output_array) 
q output array changed = 
input for sum array = [] 
q output value learned = qd output value 


q output array 


sum of inputs pre = 0 
sum of inputs now = 0 
learned value for qd output = 9 


first flag = 0 

sleep time length neuron middle learned = 
sleep time length neuron middle _ — 

while True: 7 
if event_array[0].is_ set(): # 発火 タイ ミ 
ング か どう か を チェ ッ ク す る こと 。Check for ignition 
timing. Проверьте момент зажигания. 检查 点 火 正 时 。 
print (name + " 

spike event _occred\n") 


if(q input.empty() == False) : 
q input len now = 
Я input.qsize () 
for а input num i in 
range(q input len now): 


q input get array.append(int(q input.get (True) ) ) 
print (name + ' 


q input get array=") 
print(q input get array) 
print ("\n") 

а input sum = 0 
for qd input array i in 
range (len(q input get array)): 
q input sum = а input зим + 
q input get array[q input array 1] 


1Е (а input зим >= 
spike threshold): 


if (1еп (а output _array changed) > 0): 


for qd output array 1 in 
range (1еп (4 output _ array changed) ): 


а output_array changed[q output array i].put((q_outp 
ut Value earned * 
facilitation suppression type num)) 


if (thinking plasticity type num == 1): 

print(name + " 
len(q output array changed) =" + 
str(len(q output array changed)) + "\n") 
q output array changed = 
add new item to existing list with all list with sim 
plest thought (а output array changed,q value array a 
11) 


input for sum_array.append(q output Value learned) 
if(len(input for sum_array) > 
input for sum num length): 
input for sum аггау.рор (0) 
Ч input. get array = [] 
else: 
input for sum аггау.аррепа (0) 
if(len(input for sum_array) > 
input for sum num length): 
input for sum_array.pop (0) 


if event_array[l].is_ set(): # 集計 タイ ミ 
ング か どう か を チェ ッ ク す る こと 。Check to see if it is 
aggregate timing. Проверьте, не является ли OH 
агрегатным. #%— К, ВЕ, 

print (name + " sum event occred") 
sum of inputs pre = 
sum of inputs now 
sum of inputs now = 
sum(input for sum array) 
7 i Е (first flag > 0): 
if(thickness plasticity type num 


learned value for а output = 
(sum of inputs now - Sum of inputs pre) / 
len (input for sum_array) 

q output value learned = 


q output value learned + learned_value for а output 
print (name + " 

Learned Value for qd output=" + 

str (learned value for qd output)) 


spike threshold = 
Spike threshold * (len(input for sum array) = 
input for sum_array.count(0)) / 
len(input_ for зим агкау) / 
spike threshold learning variable 

print (name + " 
learned spike threshold=" + str(spike threshold) ) 


sleep time length neuron middle learned = 
sleep time length neuron middle learned * 
(len(input_ for sum array) 

input for sum_array.count(0)) / 
len(input for sum_array) / 

sleep time length neuron middle learning variable 
print (name + " 
sleep time length neuron middle learned=" + 


str(sleep time length neuron middle learned) ) 


q value interval array[0].put(sleep time length neur 
on middle learned) 


else: 
spike threshold = 


spike threshold 

it spike threshold = 
Spike threshold * (len(input for sum array) = 
input for sum_array.count(0)) / 


len(input for sum_array) / 
spike threshold learning variable 


else: 
First. flag = 1 


####fOr Windows 
if name ==") main "а 


НН 


q send disp = Queue () 
q send a = Queue () 
а send bl = Queue () 
а send b2 = Queue () 


it timer sub 0 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length inflow, 
event _array[2],q_ value array initial[0],)) 
timer sub 1 proc. = 
Process (target=subprocess timer, args= 
(sleep time length inflow, event array[2],)) 

i timer sub 2 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length outflow, 
event _array[3],q value array initial[1],)) 
titer sub 3 proc = 
Process (target=subprocess timer, args= 
(sleep time length outflow, event _array[3],)) 


it timer sub a0 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length neuron middle, 
event_array[0],q value array interval[0],)) 
timer ‘sub al proc = 
Process (target=subprocess timer, args= 
(sleep time length input sum, event_array[0],)) 

it timer sub b0 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length neuron middle, 
event _array[1],q value array interval[0],)) 
timer sub bl proc = 
Process (target=subprocess timer, args= 
(sleep time length result out, event аггкау[1],)) 


it resource flow amount in send _ proc = 
Process (target=resource flow amount in out send, 
args= 
(cell name array send[0],env Value output[0],event a 
ггау[2],а value array initial[0],q value array flow_ 
in_out[0],)) 

# resource 1 low. amount out send Proc = 
Process (target=resource flow amount in out send, 
args= 
(cell name array _send[1],env_value_output[1],event_a 
rray[3],q_value array initial[0],q value _ array flow_ 
rt ome PL yy) 


it resource flow amount in detection proc = 
Process (target=resource flow amount in out detection 
, args= 
(cell name array io detect[0],env_value_input,q valu 
e array flow plus minus[0],sleep time length _input,i 


nput low threshold, input_high threshold, input_amp va 
riable,q value array flow in out[0],)) 


tt resource flow _amount_out_detection proc = 
Process (target=resource flow amount in out detection 
, args= 


(cell name array io detect[1],env_value_input,q valu 
e array flow plus minus[0],sleep_ time _length input, i 
nput low threshold, input high threshold, input_amp va 
riable,q value array flow in out[1],)) 

resource flow amount in detection proc = 
Process (target=resource flow amount in out detection 
, args= 
(cell name array io detect[0],env_value_input_plus,e 
nv_value_input,q value array flow plus minus[0],q va 
lue array flow plus minus[1],sleep time length input 
,input_low_threshold,input_ high threshold, input amp 
variable,q send _bl1,)) 

resource Flow amount out detection Proc = 
Process (target=resource flow amount in out detection 
, args= 


(cell name array io detect[1],env_value_input minus, 
env value _input,q value array flow plus minus[0],q v 
alue _array flow plus minus[1],sleep time length _inpu 


t, input low threshold, input high threshold, input_amp 
_variable,q_ send b2, ) ) 


#def 
resource preservation amount sum calculate (паме, епу _ 
value input origin, env value _consumption origin, env 


value preservation amount full origin,sleep time _ len 
gth,q env received): 

#env value consumption = 20 

#env_value preservation amount full = 2000 


resource preservation amount sum calculate proc = 
Process (target=resource preservation amount sum calc 
ulate, args= 
(cell name array p amount[0], env Value resource pres 
ervation init,env_value_consumption,env value preser 
vation amount full, sleep time length _input,q value a 
rray flow plus minus[1],)) 


変数 の 変更 が 必要 。 促 進 信 号 と 抑制 倍 号 の 両方 を 、 そ 
れ ぞ れ 区 別して 、 別 々 の 促進 と 抑制 の 次 細胞 へ と 出力 する こと 。 フ プロ 
グラ ム の 内 部 も 大 幅 な 変更 が 必要 

resource flow a minus detection proc = 
Process (target=resource flow plus minus detection, 
args= 
(cell name array pm _detect[0],cell facilitation supp 


ression type num_array neuron middle[0],cell thickne 
ss plasticity type num array neuron middle[0],q valu 
e array flow Plus minus[0],q value array pm temp, sle 
ep time length neuron middle,spike threshold neuron _ 
middle, output_value neuron middle,event array, input_ 
for sum num length, spike threshold learning variable 
,Sleep time length neuron middle learning variable,s 
leep time length neuron middle,q value array facilit 
ate inhibit,q value array connection target,)) 


resource result output. 1 proc = 
Process (target=resource result output, args= 
(cell) name array pm output[0],env value. output[0], qd_ 
value array facilitate inhibit[0],qd value array neur 
on middle[1],)) 
resource result output 2 proc = 
Process. (Larget=resource result output, args= 
(cell name array _pm_output[1],env_value_output[1],q_ 
value array facilitate inhibit[1],q value array neur 
on middle[1],)) 


cell input proc = Process (target=cell input, 

args= 

(cell name _ array neuron _input[0],env_value_input,q v 

lue array neuron input, sleep time length input, inpu 

_low_threshold, input high threshold, input amp varia 
le,q Send: ay ) ) 


a 
t 
b 
а middle output _array 1 = [] 


а middle output_array 1.append(q value_array neuron _ 
middle[1]) 
cell neuron. middle i proc = 

Process (target=cell neuron middle, args= 

(cell name array neuron middle[0],cell_ facilitation_ 
suppression type num array neuron middle[0],cell thi 
ckness plasticity type num array neuron middle[0],ce 
11 thinking plasticity type num array neuron middle[ 
0], а value array neuron _input[0],q middle output_arr 
ay_1,sleep time length neuron middle,spike threshold 
_neuron middle, output value neuron middle,event arra 
y,input for sum num length, spike threshold learning _ 
variable,sleep time length neuron middle learning va 
riable,sleep time _ length neuron middle,q value array 


_interval,q value_array neuron middle, ) ) 


q middle output_array 2 = [] 


а middle output_array 2.append(q value_array neuron _ 
middle[2]) 

cell neuron. middle. 2 proc = 

Process (target=cell neuron middle, args= 

(cell name _ array neuron middle[1],cell_ facilitation_ 
suppression type num array neuron middle[1],cell_ thi 
ckness plasticity type num array neuron middle[1],ce 
11 thinking plasticity type num array neuron middle[ 
1], а value array neuron middle[1],q_ middle output_ar 
ray 2,sleep time length neuron middle, spike threshol 
d_neuron middle, output value neuron middle,event_arr 
ay,input_ for sum num length, spike threshold learning 
_variable,sleep time length neuron middle learning v 
ariable,sleep time length neuron middle,q value arra 
y_interval,q value array neuron middle, )) 


q middle output_array 3 = [] 


а middle output_array 3.append(q value_array neuron _ 
output [0] ) 


а middle output_array 3.append(q value_array neuron _ 
middle[0]) 

cell neuron middle 3 proc = 

Process (target=cell neuron middle, args= 

(cell name array neuron middle[2],cell facilitation_ 
suppression type num array neuron middle[2],cell_ thi 
ckness plasticity type num array neuron middle[2],ce 
11 thinking plasticity type num array neuron middle[ 
2],q value array neuron middle[2],q middle output ar 
ray 3,sleep time length neuron middle, spike threshol 
Я neuron middle, output value neuron middle,event_ arr 
ay,input_ for sum num length, spike threshold learning 
_variable,sleep time length neuron middle learning v 
ariable,sleep time length neuron middle,q value _ arra 
y_interval,q value array neuron middle, ) ) 


cell output 1 proc: = 
Process (target=cell output, args= 
(cell name array neuron output[0],env value output[0 
], а value array neuron output[0],qd value array env Cc 
ommon[0],)) 
it cell output 2 proc = 
Process: (target=cell output, args= 
(cell name array output[l],env Value output[l], qd val 
ue агкау connection target[2],q value array env _ comm 


on[0],)) 


it cell out 
Process (target=ce 


(Cell name array © 


put_3 proc 
11 outpu 
outpu 


У 


ue array Connects 
on[0],)) 


# timer s 


# 
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О tacks Es Gre Gt 


ct 
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args= 
E [2] ,env Value output (2],q val 
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by 0 Process 


саг 
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саг 
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саг 


b а0 proc.s 


al. proces 


Е а 


b bO proc.s 


_bl proc.s 


11 input proc.start 


саг 


t () 


Q 
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_neu 


Q 
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Q 
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cell 


Ери 
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resource flow_amount 


ron middle 1 procs 
ron middle 2 proc.s 
ron middle 3 proc.s 
put 1 proc.start () 

L 2 proc.s 
© ES PEOCES 
resource flow_amount_ 
resource flow_amoun 


Е () 
Е 


tar 
tar 
in 
ou 


し Car 


саг 


саг 


resource flow_amoun 


Send proc.start () 
Е send proc.start() 


ih deteection. proc. start () 


Е out detection proc.start() 


resource preservation amount sum calculate proc.star 


t () 


resource flow plus min 


us detection proc.start() 


上 () 


resource result output 1 proc.star 
resource: result output 2 proc.star 
window = tk.Tk() 

frame disp = tk.Frame () 


frame a 
frame bl 


label a 


tk.Frame () 


= tk.Frame () 
frame b2 = 


tk.Frame () 


tk, Label (master=frame а, 


6) 


text="To 


input cell") 
label а.раск() 


label bl = tk.Label(master=frame bl, 
text="In To resource foundation") 
label Ю1.раск() 


label b2 = tk.Label(master=frame b2, 
text="Out To resource foundation") 
Label. b2..pack () 


entry disp = tk.Entry(master=frame_ disp) 
entry disp.pack() 


entry a = tk.Entry (master=frame а) 
entry a.insert(0, "100") 
entry a.pack() 


entry bl = tk.Entry(master=frame bl) 
entry bl.insert(0, "100") 
entry bl.pack() 
entry b2 = tk.Entry(master=frame b2) 
entry b2.insert (0, "100") 

entry b2.pack({) 


def command _a(): 


text entry = entry a.get() 
q send a.put (text entry) 
# entry.delete(0, 4) 
# entry_a.delete(0, tk.END) 
# entry.insert(0, "Python") 


def command_bl(): 


Lext entry = entry bl.get() 
q send bl.put (text entry) 
# entry.delete(0, 4) 
# entry _a.delete(0, tk.END) 
# entry.insert(0, "Python") 


def command_b2(): 
text entry = entry b2.get 
а. send b2.put (text entry) 
# entry.delete(0, 4) 
# entry _a.delete(0, tk.END) 


() 


# entry.insert(0, "Python") 


button а = tk. Button ( 
master=frame a, 
text="Submit", 
width=25, 
height=5, 
bg="green", 
fg="white", 
command=lambda: window.quit () 
command=lambda: command_a/() 


) 


button a.pack() 


button bl = tk.Button( 
master=frame bl, 
text="Submit", 
width=25, 
height=5, 
bg="blue", 
fg="white", 
command=lambda: window.quit () 
command=lambda: command bl() 


button bl.pack() 


button b2 = tk.Button( 


master=frame 62, 
text="Submit", 
width=25, 
height=5, 
bg="red", 


fg="white", 
command=lambda: window.quit () 
command=lambda: command_b2() 


) 


button b2.pack() 


frame disp.pack() 


Frame а.раск() 
frame bl.pack() 
frame b2.pack() 


window.mainloop () 


To return to the top page. 


Source code 4 2 


# coding: UTF-8 

import multiprocessing 

from multiprocessing import Process, Queue, Pipe 
import os 

import time 

1 random 

1 
1 


copy 
tkinter as tk 


3 
ue) 
O 
в 
tt ct tc 


#env value input = 300 
env value input = 0 
env value input plus = 1 
env_value_ input _ minus = -1 

env Value output = [300,-300, 300] 

env_ value resource preservation init = 1000 
env_value consumption = 20 

env value preservation amount full = 2000 
cell name array io input = 

['"io input OL"; io input O02") 


ce _name array pm output = 
['pm_outpu 
i mm 


t plus', pm output_minus','pm output 03'] 
ce ame array neuron input = 
OL, 'nr input 02" ] 
cell name array neuron output = 
['nr output ОТ", 'nr output 02", ‘пе output 02"1] 

cell name array neuron middle = 

['nr middle OL, 'nr middle 02", nr middle 03", 'nr mi 
ddle 04','nr middle 05','nr middle 06','nr middle 07 
oa 


['nr input - 


cell name array pm detect = ['pm detect 01 ] 
cell name array io detect = 
['1о0 detect _inflow','io detect_outflow'] 
cell name array send = 
['send_inflow','send outflow','send 03"] 
cell name array р amount = ["p amount 01" ] 


cell facilitation suppression type num_array neuron _ 
middle = [l,l1,1,1,1,1l,-1] 


cell thickness plasticity type num array neuron midd 
le = [0,0,0,0,0,0,0] 


cell thinking plasticity type num array neuron middl 
e = [0,0,0,0,0,0,0] 


[ 

sleep time. length input = 1 

sleep time length neuron middle = 2 
sleep time length inflow = 0.4 
sleep time length outflow = 0.2 
sleep time length input зим = 2 
sleep. time length result out, = 2.5 
spike threshold neuron middle = 100 
output _ value neuron middle = 100 
#output value result out = 30 


input for sum num length = 10 
spike num percent = 0 
spike threshold learning variable = 1.1 


sleep time length neuron middle learning variable = 
1..1 
input. low threshold = 0 
input_high threshold = 1000 
input_amp variable = 1.1 


event array = [] 

for sub num a in range(4): 
vent temp multiprocessing.Event () 
event _array.append(event_temp) 


cell neuron middle all num = 7 
cell input all num = 1 
cell output all num = 1 
cell new connection target all num = 
cell neuron middle all num 
#cell new connection target all num = 
cell neuron middle all num + cell output all num 


q value array neuron middle = [] 
q value array connection target = [] 


#for value пом i in 


range (cell new_connection target а11 num): 
for value num 1 in 
range (cell neuron middle all num): 


#No.0. 中 間 神 経 細胞 1 の 入力 値 。 No.1. 出力 細胞 + の 入力 


值 。 No.2. 出力 細胞 2 の 人 力 値 。 No.3. 出力 細胞 3 の 人 力 値 。 
No.0. Input value of intermediate neuron 1. No.1. 
input value of output cell 1. No.2. input value of 
output cell 2. No.2. input value of output cell 2 
No.3. input value of output cell 3 No.3. input value 
of output cell 3. Нет.0. Входное значение 
промежуточного нейрона 1. No.1. входное значение 
выходной ячейки 1. Нет.2. входное значение выходной 
ячейки 2. No.2. входное значение выходной ячейки 2 
No.3. входное значение выходной ячейки 3 No.3. 


входное значение выходной ячейки 3. 编号 为 0。 中 间 神 经 元 
1 的 输入 值 。No .1 输出 单元 1 的 输入 值 。No .2 ， 输 出 单元 2 的 输入 
值 。No . 2 .输出 单元 2 的 输入 值 No . 3 .输出 单元 3 的 输入 值 No . 3 .输出 
单元 3 的 输入 值 。 


а temp = Queue () 


it 
q value array connection target.append(q_temp) 
q value array neuron middle.append(q temp) 


а value array neuron input = [] 

for value пом 1 in гапде (се11 input all num): 
q temp = Queue () 
а value array neuron input.append(q temp) 


q value array neuron output. = [1] 

for value пом 1 in range(cell output: all mum): 
q_temp = Queue () 
q value array neuron output.append(q_ temp) 


а value array initial = [] 

for value пом 1 in range(2): 1%. ЕТ, 
gq temp = Queue () 
< value array initial.append(q_temp) 


q value array interval = [] 

for value пом 1 in range(2): 1%, ЕТ, 
q temp = Queue () 
q value array interval.append(q_temp) 


а value array env common = [] 
for value num i in гапае (1): # 环 境 变数 。 
q Lemp. = Queue () 
а value аггау env common.append(q temp) 


а value array flow in out = [] 
for value num i in гапае (2): # 流 入 。 流 出 。 
q temp = Queue () 


а value array flow_in out.append(q_temp) 


#q value array resource preservation = [] 
#for value_num_i in range(1): А, 

# q temp = Queue () 

it а value array flow_in out.append(q_temp) 


а value array flow plus minus = [] 
for value num i in range (2) : # プ ラス 。 マ イナ ス 。 
q temp = Queue () 


q value array flow plus minus.append(q_temp) 


Ч Value array facilitate inhibit = [| 
for value num i in range(4): # プ ラス 。 マ イナ ス 。 
а temp = Queue () 


q value array facilitate inhibit.append(qg temp) 


q value array pm _ temp = [] 


def 
add new item to existing list with all list with sim 
plest thought (existing list,all dist): 
new list = [] 
new list = copy.copy(existing list) 
out_num_temp = random.randint (0, 
(len(all list)) - 1) 


new list.append(all list[out num temp]) 
return new list 


def subprocess timer(sleep time length, event): 


sleep time length changed = 
sleep time length 
count = 0 
event.set() # #@KGS=2—%. Ignite. 
Зажигание. 点 燃 。 
while True: 
event.clear() # 発火 し な いこ と 。Do not 
ignite. He воспламеняйте. ЛЖ, 
time.sleep(sleep time length changed) 
event.set() # #KGS=2—%. Ignite. 


Зажигание. 点 燃 。 


def 
subprocess timer using queue(sleep time length, 
event,q): 7 て 
sleep time length changed = 
sleep time length 
а len now = 0 
count = 0 
event.set() # 発火 する こと 。Ignite. 
Зажигание. 点 燃 。 
while True: 
#print ("sleep time length now=" + 
str(sleep time length changed) ) 
event.clear() # ま 発し な いこ と 。Do not 
ignite. He воспламеняйте. ЖА. 
time.sleep(sleep time length changed) 
event.set() # #KGS=2—%&. Ignite. 


Зажигание. 点 燃 。 
if(q.empty() == False): 
q len now = q.qsize() 
for а пам i in range(q len now): 
sleep time Length changed. = 


float (q.get (True) ) 

print ("event 
sleep time length _changed=" + 
str(sleep time length changed) + "\n") 


def 
resource flow amount in out send(name, env value outp 
ut, event _ array, qd input,¢ env_send): 
value array = |, 
q input. get array = [] 
while True: 
if event array.is set(): 
# env_ value temp = 
float (q input.get (True) ) 
q_env_send.put(env_ value output) 
print (name + " env value send=" + 
str(env_value_ output) + "\n") 


def 
resource flow amount in out detection (name, facilitat 
ion suppression type num, env value input ог191п,а ou 
tput_array,q output 2 array,sleep time length, input_ 


low threshold, input_high threshold, input amp variabl 
‚а env received): 


env value input = env _ value input origin 
value array =) PP ty tS] 

low_amp times num = 1 

high amp times num = -1 


а input get array = [] 
while True: 
time.sleep(sleep time length) 
Lf (q- env received empty () == False): 
q input len now = 
а env received.qsize() 
for qd input num i in 
range(q input len now): 


env value input = 
env value input + (int(q env received.get (True) ) ) 


# if(env value input < 0): 
# env_value_ input = 0 
env value input = env value input * 


facilitation suppression type num 


# print (name + " env Value now=" + 
str(env_value input) + "\n") 

i for а output_array i in 
range (1еп (а output _array)): 


+ if(env value input > 0): 
# 


G Output _ array[d output array i].put (env value input 


а output _array.put(env_value input) 
а output 2 array.put (env Value input) 
print(name + ' ' + str(env_value_ input) 


a FOE) 
env value input = 0 


def 
resource preservation amount зим calculate (name, епу _ 
value input origin, env value consumption origin,env_ 


value preservation amount full origin,sleep time len 
gth,q env_received): 
env value input = env value input origin 


env value consumption = 
env_value consumption origin 
env_ value preservation amount full = 
env_ value preservation amount full origin 

Value array = [1] 

low amp times num = 1 


high amp times num = -1 
preservation rate = 0 
Gq-input get array = [] 
while True: 
time sleep (sbéep tame Length) 
if (q_env_received.empty() == False): 
q input len now = 
q_env_received.qsize() 
for а input пам 1 in 
range (q input len now): 


env value input = 
env value input + (int(q env .received.get (True) ) ) 


+ if(env value input < 0): 
# env_ value input = 0 
env value input = env _ value input - 
env_value_ consumption 
it env_value_ input = env Value input * 


facilitation suppression type num 


# print (name + " env Value now=" + 
str(env value input) + "\n") 

it for q output array 1 in 
range (1еп (а output _array)): 


# Lf (env value input > 0): 
# 
а output_array[q_ output array i].put (env Value input 
) 
# а output _array.put(env_value input) 
print (name + ' 
resource preservation amount= ' + 
str(env_value input) + '\n') 
preservation rate = env_value input / 
env value preservation amount full 


print(name + ' 


resource preservation rate= ' + 
str(int (preservation rave * 1007)" An) 
if((preservation rate < 0.1) and 


(preservation rate: >= 0)): 


print (name + ' The living thing has 
been starving. ' + str(int (preservation. rate * 100) ) 
А) 
я env_value_ input = 0 
if(env value input < 0): 
print (раме + ' The living thing was 
terminated. ' + sir (lint (preservation Pate, * 100)) + 


PN) 


def 
resource flow plus minus detection (name, facilitation 
_ suppression type num,plasticity type num,q input,q_ 
output_array,sleep time length,spike threshold,q out 
put value, event array,input_ for зим пам length, spike 
_threshold learning variable,sleep time length neuro 
п middle learning variable,sleep time length neuron _ 
middle,q value interval аггау, а value array all): 
Value array = [т 
q input get array = [] 
q output array changed = |] 
# Я output _array changed = 
copy.deepcopy(q_ output_array) 
q output array changed = 
input for sum array = [] 
q output value learned = qd output value 


q output array 


sum of inputs pre = 0 
sum of inputs now = 0 
learned value for qd output = 9 


first flag = 0 
sleep time length neuron middl _learned = 
sleep time length neuron middle 
while True: 
if event_array[0].is_ set(): # 発火 タイ ミ 
ング か どう か を チェ ッ ク す る こと 。Check for ignition 
timing. Проверьте момент зажигания. 检查 点 火 正 时 。 


print (name + " 
spike event _occred\n") 
if(q input.empty() == False): 
q input len now = 


Я input.qsize () 
for а input num i in 
range(q input len now): 


q input get array.append(int(q input.get (True) ) ) 
print (name + ' 


q input get array=") 
print(q input get array) 
print ("\n") 

а input sum = 0 
for qd input array i in 
range (len(q input get array)): 
q_input sum = а input зим + 
q_input_ get array[q input array i] 


it if(q input sum == q_input_sum): 
# if(q input sum >= 

spike threshold): 
it 


if (len(q output array ch 


it 


anged) > 0): 
for qd output array i in 


range (len(q output array changed) ) : 


it 


а output_array changed[q output_array i].put((q_outp 


ut value learned * 


facilitation suppression type num) ) 


# 


q output_array changed[q output_array i].put((q_outp 


ut value learned * 


facilitation suppression type num)) 


it 


print ("len(q output arra 


у _ changed)=" + 


str(len(q output array changed)) + "\n") 


# 


q_output_array changed = 
list with all list with sim 


add new item to existing 


plest thought (а output a 
11) 


# 

# 
input for sum_array.appe 
input for sum аггау.арре 


if (1 
input for sum num length 


q_in 
else: 
inpu 
if (1 
input for sum num length 


if event arr 
ング か どう か を チェ ッ ク す る こ 
aggregate timing. Провер 


rray changed, qd value _ array a 


па (а output _value_learned) 


nd(q_input_sum) 
en(input for зим аггау) > 
) : 


input for sum array.pop(0) 


Put _ get array = [1] 


t for sum array.append(0) 
en(input for sum array) > 
VA 


input for sum_array.pop (0) 


ay[1].is_set(): # 集計 タイ ミ 
と 。Check to see if it is 
ьте, не является ли OH 


агрегатным. 检查 一 下 , 看 看 是 否 是 集合 计时 。 
print (name + " sum_event_occred\n") 
sum of inputs pre = 


sum of inputs now 


sum of inputs now = 


sum(input for sum array) 


print (name + ' 


input for зим аггау=') 


print (input for sum array) 


print (name + ' sum inputs now=!' + 
str(sum of inputs_ now) ) 
if(first flag > 0): 


it learned value for а output = 
(sum of inputs now - Sum of inputs pre) / 
len(input_for sum_array) 
i Я output value learned = 
q Output value learned + learned. value for а Gutput 
it 
print ("learned value for q_output=" + 


str (learned value tor qd output)) 


# spike threshold = 
spike threshold * (len(input for зам агкау) - 
input for sum array.count (0).) / 


len(input for sum array) / 
spike threshold learning variable 
# 
print ("learned spike threshold=" + 
sti (spike. threshold) ) 
# 
sleep time length neuron middle learned = 
sleep time length neuron middle learned * 
len (input for Sum array) 
input for sum_array.count(0)) / 
len(input for sum_array) / 
sleep time length neuron middle learning variable 
# 
print ("sleep time length neuron middle learned=" + 
str(sleep time length neuron middle learned) ) 
# 
q value interval array[0].put(sleep time length neur 
on middle learned) 


一 


if(sum_of inputs пом < 0): 
#'sum value minus thus inhibit"' 


q value interval array[l].put (-1) 


а value interval array[3].put(1) 
# print('') 
elit (sum of inputs now > 0) : 


#'sum value plus thus _facilitate' 


q value interval array[0].put (1) 


q value interval array[2].put (-1) 
else: 
it 


q value interval array[0].put('sum value zero thus d 


o nothing') 
# 
q Value interval array [0] :put("") 
sum of inputs now = 
sum of inputs now 
else: 
first flag = 1 


def 


resource result output (name,env_value_output,q input 


‚а-епу send) : 
value array = [7 ty? *] 
а input get array = [] 
while True: 
it env_value_ temp = 


float(qg input.get (True) ) 


env Value temp = str(qg input.get (True)) 
print (name + " env value changed=" + 


str(env_value temp) + "\n") 
print (name + " env value output=" 
str(env value output) + "\n") 


q env_send.put (env Value output) 


+ print (name + " env value change minus 
+ str(env_value output) + "\n") 
def 


cell input (name, env value input _origin,q output_arra 
y,Sleep time length,input_ low threshold, input high Е 


hreshold, input amp variable,q env received): 


env value input = env value input origin 
value array = [7 ] 

low amp times num = 1 

high amp times num = -1 


а input get array = [] 
while True: 
time.sleep(sleep time length) 


if(q env rece: ved empty () == False) : 


q input len now = 
q env received qsize() 
for qd input num i in 
range(q input len now): 
# env_value_ input = 


env value input + (int(q env_received.get (True) ) ) 


env value input = 
int (q_env_received.get (True) ) 
if(env value input < 0): 
env_ value input = 0 


print (name + " env Value now=" + 
str(env_value input) + "\n") 

for Output array. i in 
range (len(q output array) ) : 


if(env value input < 
input low threshold): 
print (name + " env value is too 
low. " + str(env value input) + "\n") 
env value input = 
env value input * (input amp variable ** 
low_amp times num) 


print (name + " 
епу уа1ие changed="_ + str(env_value_input) + " 
low amp times num=" + str(low_amp times num) + "\п") 


if(env value input < 

input low threshold): 
low amp times num = 
low amp times num + 1 
elif (env value input > 

input high threshold): 
print (name + " env value is too 
high. " + str(env value input) + "\n") 

епу value input = 
env Value input * (input апр. variable ** 
high amp times num) 


print (name + " 
env_value_changed=" + str(env_value_input) + " 
high amp times num=" + str(high amp times _ num) + 


"\п") 


if(env_value_ input > 
input_high threshold): 
high amp times num = 
high amp times num - 1 
else: 
env value input = 
епу value input 
if(env value input > 0): 


q output array[q output array i].put (env value input 


) 


def 
cell output (name, env Value output, qd input,q env_send 
): 
Value array = 
о input get array = [] 
while True: 
env Value temp = 
float(q input.get (True) ) 
q_env_send.put(env_ value output) 
print (name + " env value change=" + 
str(env value output) + "\n") 


def 
cell neuron middle (name, facilitation suppression typ 
e num,thickness plasticity type num,thinking plastic 
ity type num,q input,q output_array,sleep time lengt 
h,spike threshold,q output value, event array, input f 
or sum num length, spike threshold learning variable, 
sleep time length neuron middle learning variable,sl 
eep time length neuron middle,q value interval array 
,q_value_array all): 
Value array [т 
q input get array = [] 
q output array changed = [] 
it Я output _array changed = 
copy.deepcopy (q_output_array) 
q_output_array changed = а output_array 
input. for sum array = [1 
q output value learned = а output_value 


sum of inputs pre = 0 
sum of inputs now = 0 
learned value for qd output = 0 


first flag = 0 

sleep time length neuron middle learned = 
sleep time length neuron middle _ — 

while True: — 
if event _array[0].is set(): # 発火 タイ ミ 
ング か どう か を チェ ッ ク す る こと 。Check for ignition 
timing. Проверьте момент зажигания. 检查 点 火 正 时 。 
print (name + " 

spike event _occred\n") 


if(q input.empty() == False): 
q input len now = 
q input.qsize () 
for qd input num i in 
range(q input len now): 


q input get array.append(int(q input.get (True) ) ) 
print (name + ' 


q input. get array=") 
print (а input get array) 
prin’ ("\n") 
q input sum = 0 
for а input array i in 
range (len(q input get array)): 
q input sum = qd input sum + 
q input get array[q input array 1] 


if(q input. sum >= 
Spike threshold): 


if (Len (qv output array changed) > 0) : 
For qd output array i in 
range (len(q output array changed) ) : 


а output аггау changed[q output array i].put((q_outp 
ut value learned * 
facilitation suppression type num)) 


if (thinking plasticity type num == 工 ) : 
print (name + " 
len(q output array changed)=" + 


str(len(q output array changed)) + "\n") 

q output array changed = 
add new item to existing list with all list with sim 
plest thought (а output array changed,q value array a 
11) 


input for sum_array.append(q output Value learned) 
if(len(input for sum_array) > 
input for sum num length): 
input for sum_array.pop (0) 
q input get array = [] 
else: 
input for sum array.append(0) 
if (len(input for sum array) > 
input for sum num length): 
input for sum array.pop(0) 


if event array[1].is set(): # 集計 タイ ミ 
ング か どう か を チェ ッ ク す る こと 。Check to see if it is 
aggregate timing. Проверьте, не является ли OH 
агрегатным. 检查 一 下 ,看 看 是 否 是 集合 计时 。 


print (name + " sum event occred") 
sum of inputs pre = 
sum of inputs now 
sum of inputs now = 
sum(input_ for sum_array) 
Le (FETS flag: e102 
if(thickness plasticity type num 


learned value for qd output = 
(sum of inputs now - зим of inputs pre) / 
len(input_ for sum_array) 


q output value learned = 
а output value learned + learned value for а output 
т = 7 print (name + " 
learned: Value for qd output=" + 
str (learned value for а output) ) 


Spike threshold = 
spike threshold. * (len(input for sum array) = 
input for sum_array.count(0)) / 
len(input for sum_array) / 
spike threshold learning variable 
print(name + " 
learned. spike threshold=" + str(spike threshold).) 


leep time length neuron middle learned = 


51 
sleep time length neuron middle learned * 
(len(input for sum array) 

input for sum_array.count(0)) / 
1 
5 


en(input for sum_array) / 
leep time length neuron middle learning variable 
> print (name + " 

sleep time length neuron middle learned=" + 
str(sleep time length neuron middle learned) ) 


а value interval array[0].put(sleep time length neur 
on middle learned) 


else? 
Spike threshold. = 


spike threshold 

it spike threshold = 
spike threshold * (len(input_ for зам агкау) - 
input for sum_array.count(0)) / 


len(input for sum_array) / 
spike threshold learning variable 


else: 
ЕЕ ЕО 


####fOr Windows 
if name == 


tat tH 


' main re 


q send disp = Queue() 
q send. а = Queue () 
q- send bl = Queue () 
а ‘send b2 = Queue () 


it timer sub 0 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length inflow, 
event _array[2],q value array initial[0],)) 
timer sub 1 proc = 
Process (target=subprocess timer, args= 
(sleep time length inflow, event array[2],)) 

# timer sub 2 proc 
Process (target=subprocess timer using queue, args= 
(sleep time length outflow, 
event_array[3],q value array initial[1],)) 
timer sub 3 proc = 
Process (target=subprocess timer, args= 
(sleep time length outflow, event_array[3],)) 


it timer sub a0 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length neuron middle, 
event _array[0],q value array interval[0],)) 
timer sub al proc = 
Process (target=subprocess timer, args= 
(sleep time length input sum, event _array[0],)) 
it timer sub b0 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length neuron middle, 
event _array[1],q_ value array interval[0],)) 
timer sub bl proc = 
Process (target=subprocess timer, args= 
(sleep time length result out, event_array[1],)) 


it resource flow amount in send proc = 
Process (target=resource flow amount in out send, 
args= 
(cell name array send[0],env Value output[0],event a 
ггау[2],а value array initial[0],q value array flow_ 
in_out[0],)) 


я resource flow amount out send proc = 
Process (target=resource flow amount in out send, 
args= 
(cell name array send[l],env Value output[l], event a 
rray[3],q_value array initial[0],q value array flow_ 
in out[1],)) 


it resource flow _amount_in detection proc = 
Process (target=resource flow _amount_in out detection 
, args= 
(cell name array io detect[0],env_value input,q valu 
e array flow plus minus[0],sleep time length _input,i 
nput low threshold, input high threshold, input_amp va 
riable,q value _ array flow in out[0],)) 


it resource flow amount out detection proc = 
Process (target=resource flow amount in out detection 
, args= 


(cell name array io detect[1],env_value input,q valu 
e array flow plus minus[0],sleep time length _input,i 
nput low threshold, input high threshold, input_amp va 
riable,q_ value _array flow in out[1],)) 

resource flow amount in detection proc = 
Process (target=resource flow _amount_in out detection 
, args= 
(cell name _ array io detect[0],env_value_input plus,e 
nv_value_input,q value array flow plus minus[0],q va 
lue array flow plus minus[1],sleep time length input 
,input_low_threshold,input_ high threshold, input_amp_ 
variable,q send bl, )) 

resource flow. amount out detection. proc = 
Process (target=resource flow _amount_in out detection 


, args= 

(cell name array io detect[1],env_value_input_ minus, 
env value _input,q value array flow plus minus[0],q v 
alue _array flow plus minus[1],sleep time length_inpu 


t, input low threshold, input high threshold, input_amp 
_variable, q send b2, ) ) 


#def 
resource preservation amount sum calculate (name, епу _ 
value input origin, env value _ _consumption origin, env 


value preservation amount full origin,sleep time _ len 
gth,q env received): 

#env value consumption = 20 

#env_value preservation amount full = 2000 


resource preservation amount sum calculate proc = 
Process (target=resource preservation amount sum calc 
ulate, args= 


(cell name array p amount[0], env Value resource pres 
ervation init, env value consumption, env value preser 
vation amount full, sleep time length input, qd value a 
rray flow plus minus[1],)) 


НЕРОН. HIMES НИИ, 
れ ぞ れ 区 別して 、 別 々 の 促進 と 抑制 の 次 細胞 へ と 出力 する こと 。 プ ロ 
グラ ム の 内 部 も 大 幅 な 変更 が 必要 。 

resource flow plus minus detection proc = 
Process (target=resource flow plus minus detection, 
args= 
(cell name array pm _detect[0],cell facilitation supp 
ression type num_array neuron middle[0],cell thickne 
ss plasticity type num array neuron middle[0],q valu 
e array flow Plus minus[0],q value _ array pm temp, sle 
ep time length neuron middle,spike threshold neuron _ 
middle, output_value neuron middle,event array, input_ 
for sum num length, spike threshold learning variable 
,sleep time length neuron middle learning variable;,s 
leep time length neuron middle,q value array facilit 
ate inhibit,q value array connection target,)) 


resource result output 1 proc = 
Process (target=resource result output, args= 
(cell name array pm_output[0],env_value_output[0],q_ 
value array facilitate inhibit [0],q value array. neur 
on middle[1],)) 
resource result. output. 2 proc = 
Process (Larget=resource result output, args= 
(cell name array pm_output[1],env_value_output[1],q_ 
value array facilitate inhibit[1],q value array neur 
on middle[1],)) 


cell input proc = Process (larget=cell input, 
args= 
(cell name array neuron input[0], env value input, qd v 
lue array neuron input, sleep time length input, inpu 
_low_threshold, input high threshold, input amp varia 
le,q_send_a,)) 


a 
t 
b 
а middle output _array 1 = [] 


а middle output_array 1.append(q value_array neuron _ 


middle[1]) 


а middle output_array 1.append(q value_array neuron _ 
middle [3]) 

cell neuron middle 1 proc = 

Process (target=cell neuron middle, args= 

(cell name array neuron middle[0], cell facilitation_ 
suppression type num array neuron middle[0], cell thi 
ckness plasticity type num array neuron middle[0],ce 
11 thinking plasticity type num array neuron middle[ 
0], а value array neuron input[0],q middle output_arr 
ay_1,sleep time length neuron middle,spike threshold 
_neuron middle, output value neuron middle,event arra 
y,input for sum num length, spike threshold learning _ 
variable, sleep time length neuron middle learning va 
riable,sleep time length neuron middle,q value array 
_interval,q value array neuron middle, ) ) 


q middle output array 2 = [] 


а middle output_array 2.append(q value_array neuron _ 
middle[2]) 

cell neuron middle 2 proc = 

Process (target=cell neuron middle, args= 

(cell name array neuron middle[1l], cell facilitation_ 
suppression type num array neuron middle[1],cell_ thi 
ckness plasticity type num array neuron middle[1],ce 
11 thinking plasticity type num array neuron middle[ 
1],q_value_array neuron middle[1],q_middle output_ar 
ray 2,sleep time length neuron middle,spike threshol 
Я neuron middle, output value neuron middle,event_arr 
ay, input for sum num length, spike threshold learning 
_variable,sleep time length neuron middle learning v 
ariable,sleep time length neuron middle,q value arra 
y_interval,q value array neuron middle, )) 


q middle output_array 3 = [] 


а middle output_array 3.append(q value_array neuron _ 
output [0] ) 
cell neuron. middie. 3 proc. = 

Process (target=cell neuron middle, args= 

(cell name array neuron middle[2], cell facilitation_ 
suppression type num _array neuron middle[2],cell_ thi 
ckness plasticity type num array neuron middle[2],ce 
11 thinking plasticity type num array neuron middle[ 
2],q value array neuron middle[2],q middle output_ar 
ray 3,sleep time length neuron middle, spike threshol 
Я neuron middle, output value neuron middle,event_ arr 
ay,input_ for sum num length, spike threshold learning 
_variable,sleep time length neuron middle learning v 


ariable,sleep time length neuron middle,q value агка 
y_interval,q value array neuron middle, ) ) 


q middle output_array 4 = [] 


а middle output_array 4.append(q value_array neuron _ 
middle [4]) 
cell neuron middle, 1 proc = 

Process (target=cell neuron middle, args= 

(cell name array neuron middle[3], cell facilitation_ 
suppression type num array neuron middle[3], cell thi 
ckness plasticity type num array neuron middle[3], ce 
11 thinking plasticity type num array neuron middle[ 
3], а value array neuron middle[3],q middle output ar 
ray _1,sleep time length neuron middle, spike threshol 
d_neuron middle, output value neuron middle,event_arr 
ay,input_for зим num length, spike threshold learning 
_variable,sleep time length neuron middle learning v 
ariable,sleep time length _neuron middle,q value arra 
y_interval,q value array neuron middle, )) 


а middle output _array 5 = [] 


а middle output_array 5.append(q value_array neuron _ 
middle[5] ) 
cell neuron middle: 1 proc = 

Process (target=cell neuron middle, args= 

(cell name array neuron middle[4], cell facilitation_ 
suppression type num array neuron middle[4], cell thi 
ckness plasticity type num array neuron middle[4], ce 
11 thinking plasticity type num array neuron middle[ 
4], а value_array neuron middle[4],q middle output ar 
ray 1,sleep time length neuron middle, spike threshol 
Я neuron middle, output value neuron middle,event arr 
ay,input_ for sum num length, spike threshold learning 
_variable,sleep time length neuron middle learning v 
ariable,sleep time length neuron middle,q value arra 
y_interval,q value array neuron middle, ) ) 


q middle output_array 6 = [] 


а middle output_array 6.append(q value_array neuron _ 
middle[6]) 


а middle output_array 6.append(q value_array neuron _ 
middle[3]) 

cell. neuron middle. 1 proc = 
Process (target=cell neuron middle, args= 
(cell name array neuron _middle[5],cell facilitation _ 
suppression type num array neuron middle[5],cell_ thi 
ckness plasticity type num array neuron middle[5],ce 


11 thinking plasticity type num array neuron middle[ 
5], а value_array neuron middle[5],q middle output_ar 
ray 1,sleep time length neuron middle, spike threshol 
d_neuron middle, output value neuron middle, event arr 
ay, input_for sum num length, spike threshold learning 
_variable,sleep time length neuron middle learning v 
ariable,sleep time length neuron middle,q value агка 
y_interval,q value array neuron middle, ) ) 


а middle output _array 7 = [] 


а middle output_array 7.append(q value_array neuron _ 
middle[2]) 

cell neuron middle 1 proc = 

Process (target=cell neuron middle, args= 

(cell name array neuron middle[6],cell facilitation_ 
suppression type num _array neuron middle[6],cell thi 
ckness plasticity type num array neuron middle[6],ce 
11 thinking plasticity type num array neuron middle[ 
6], а value array neuron middle[6],q middle output ar 
ray _1,sleep time length neuron middle, spike threshol 
d_neuron middle, output value neuron middle,event_arr 
ay,input_ for sum num length, spike threshold learning 
_variable,sleep time length neuron middle learning v 
ariable,sleep time length neuron middle,q value arra 
y_interval,q value array neuron middle, ) ) 


cell output 1 proc = 

Process (target=cell output, args= 
(cell name array neuron output[0],env value output[0 
], а value array neuron output[0],qd value array env_c 
ommon[0],)) 

it cell output 2 proc = 
Process (Larget—cell output, args= 
(cell name array output[1l],env_value_output[1],q val 
ue_array connection target[2],q value_array env_comm 
on[0],)) 
it cell output 3 proc = 
Process (target=cell output, args= 
(cell name array output[2],env Value output[2], qd val 
ue агкау connection target[3],q value array env_comm 
on[0],)) 


it timer sub 0 proc.start() 
timer sub 1 proc.start () 

it timer sub 2 proc.start() 
timer subi 3 proc. start () 

it timer sub a0 proc.start () 
timer sub al procsstart () 


it timer sub b0 proc.start () 
timer sub. bl proc.start() 


cell input proc. shart () 

cell neuron middle 1 proc.start () 
cell neuron middle 2 proc.start () 
cell neuron middie. 3 proc.start () 
cell output 1 proc.start() 

cell output 2 proc.start() 

cell output 3 proc.start() 


resource flow amount in send proc.start() 
resource flow amount out send: proc.start() 


se = = + 


resource flow amount in detection proc.start() 


resource Flow amount out Getection proc. start () 


resource preservation amount sum calculate proc.star 
t() 


resource flow plus minus detection proc.start() 


resource result output 1 proc.start() 
resource result output 2 proc.start() 


window = tk.Tk() 


frame disp = tk.Frame () 

frame а. = tk.Frame () 

frame bl = tk.Frame () 

frame b2 = tk.Frame () 

label a = tk.Label(master=frame a, text="To 


input cell") 
label a.pack() 


label bl = tk.Label(master=frame bl, 
text="In To resource foundation") 
Label bl.pack() 


label b2 = tk.Label(master=frame 62, 
text="Out To resource foundation") 
label 62.раск{) 


entry disp = tk.Entry(master=frame_ disp) 
entry disp.pack() 


entry a = tk.Entry(master=frame al) 
entry a.insert(0, "100") 

entry a.pack() 

entry bl = tk.Entry(master=frame bl) 


entry bl.insert(0, "100") 
entry bl.pack() 
entry b2 = tk.Entry(master=frame b2) 
entry b2.insert(0, "100") 

entry b2.pack() 


def command_a(): 


text entry = entry a.get() 
q Send. a.put (text entry) 
$ entry.delete(0, 4) 
# entry _a.delete(0, tk.END) 
# entry.insert(0, "Python") 


def command_bl(): 


text entry = entry bl.get() 
q send bl.put (text entry) 
# entry.delete(0, 4) 
# entry_a.delete(0, tk.END) 
# entry.insert(0, "Python") 


def command_b2(): 


text entry = “entry b2.get() 
G Send b2.put (text entry) 
# entry.delete(0, 4) 
# entry _a.delete(0, tk.END) 
i entry.insert(0, "Python") 


button a = tk.Button( 
master=frame a, 
text="Submit", 
width=25, 
height=5, 
bg="green", 
fg="white", 
command=lambda: window.quit () 
command=lambda: command_a/() 


) 


button_a.pack() 


button bl = tk.Button( 

master=frame bl, 
text="Submit", 
width=25, 
height=5, 
bg="blue", 
fg="white", 

# command=lambda: window. quit () 
command=lambda: command_ bl() 


button bl spack () 


button b2 = tk. Button ( 


master=frame b2, 
text="Submit", 
width=25, 
height=5, 
bg="red", 
fg="white", 
i command=lambda: window. quit () 


command=lambda: command b2() 


) 


button b2.pack() 


frame disp.pack() 
frame a.pack({) 
frame bl.pack() 
Frame b2.pack () 


window.mainloop () 


To return to the top page. 


Source code 5 


# coding: UTF-8 

import multiprocessing 

import subprocess 

from multiprocessing import Process, Queue, Pipe 
import os 

import time 

import random 

import copy 

import tkinter as tk 

import psutil #pip install psutil 

from subprocess. import. check output 

import signal 

import sys # python の シス テム 関連 の モ 


ジュ ー ル を イン ボー ト 
from signal import SIGINT 
import math 


#env Value input 300 
env_ value input 0 
env_ value input plus 
env_ value input minus 
env value output 
env_value feedback ou 
env value reso 
env_value_ cons 
env_valu 
cell п 
['10 input 
cel] 
['pm_ou 
cell 
['nr an 
cel 


il 
-1 


tput 


umption 20 


ame array io input = 
01"', '10 input 02"1] 


me array pm output 


me array п 

NR LN 
_name array п 

['nr output 01", ‘пе output 02 

cell name array neuron 

['nr middle 01','nr middle 02', 

ddle _04','nr middle 05','n 


a 
t 
a euron 
put 02"1] 
euron 


nN 
nN 


pul 


urce preservation init 


e preservation amount full 


_ output 


“middle 


[300,-300, 600, -600] 


[300, 300,300, 300] 
1000 


2000 


plus','pm output_minus','pm output_03'] 
_1nput 


Е’ output 03"1] 


"ne middle 03", 'nr mi 


г middle 06'] 


['pm_ detect 01'] 


['p_amount_01'] 


cell name array pm detect = 
cell name array io detect = 

[ie ‘detect: inflow", "to detect. outtlow" | 
cell name array send = 

"send inflow', "send outflow", "send 03"1] 
cell name array p amount = 
cell name array termination = 

[ "bio termination'] 


env name array mediate 


['mediate 01', 'mediate 02', 'mediate a','mediate b'] 


cell facilitation suppression type num_array neuron _ 
middle = [l,l,1l,1,1,1] 
cell thickness plasticity type num array neuron midd 
le = [1,1,1,1,1,1] 
cell thinking plasticity type num array neuron middl 
e = [0,0,0,0,1,1] 
cell feedback add _multiplicate flag num array neuron 
_middle = [2,2,2,2,2,21] 
cell feedback newest average flag num array neuron m 
iddle = [1,1,1,1,1,1] 

cell facilitation suppression type num array pm 
= [1 „= 1 

cell thickness plasticity type num_array pm = 
[0,0] 

cell thinking plasticity type num array pm = 
[0,0] 

sleep. time: length input. = 1 

sleep time length neuron middle = 2 

sleep time length inflow = 0.4 

sleep time length outflow = 0.2 

sleep time length input sum = 2 

sleep time. length result out = 3.5 

spike threshold neuron middle = 100 

output value neuron middle = 100 

#output value result out = 30 

input for sum num length = 10 

spike num percent = 0 

Spike threshold learning variable = 1.1 


sleep time lengt 
1 .1 
input 


_ Jow threshold 


th neuron middle learning variable 


0 


input high threshol 
input_amp variable 


d 


1..1 


sigmoid logistic 工 ] 


[] 


event аггау 


ag 


1000 


for sub_num_a in range(4): 


even 
event 


t_ temp 


multiprocessing.Event () 


cell neuron middle all num 


t array.append(event_temp) 


6 


cell input а1 num = 1 
cell output all num = 3 
cell new connection target all num = 
cell neuron middle all num 
#cell new connection target all num = 
cell neuron middle all num + cell output all num 
io mediate all num = 5 


q value array neuron middle = [] 
q value array connection target = [] 


#for value пом i in 


range (cell new_connection target а11 num): 
for value num 1 in 
range (cell neuron middle all num): 


#No.0. 中 間 神 経 細胞 1 の 和 人力 値 。 No.1. 出力 細胞 + の 人力 
値 。 No.2. 出力 細胞 2 の 人 力 値 。 No.3. 出力 細胞 3 の 人 力 値 。 
No.0. Input value of intermediate neuron 1. No.1. 
input value of output cell 1. No.2. input value of 
output cell 2. No.2. input value of output cell 2 
No.3. input value of output cell 3 No.3. input value 
of output cell 3. Нет.0. Входное значение 
промежуточного нейрона 1. No.l. входное значение 
выходной ячейки 1. Нет.2. входное значение выходной 
ячейки 2. №.2. входное значение выходной ячейки 2 
No.3. входное значение выходной ячейки 3 No.3. 
входное значение выходной ячейки 3. 编号 为 0。 中 间 神 经 元 
1 的 输入 值 。No .1 .输出 单元 1 的 输入 值 。No .2 .输出 单元 2 的 输入 
值 。No . 2 .输出 单元 2 的 输入 值 No . 3 .输出 单元 3 的 输入 值 No . 3 .输出 
单元 3 的 输入 值 。 


q temp = Queue () 


it 
а value array connection target.append(q_temp) 
а value array neuron middle.append(q temp) 


а value array neuron input = [] 

for value пом 1 in гапде (се11 input all пом): 
q вешь: = Queue) 
а value array neuron input.append(q_temp) 


а Value array neuron output = [] 

for value пом 1 in range(cell output_all num): 
q_temp = Queue () 
q value array neuron output.append(q temp) 


q value array initial = [] 
for Value пом 1 in range(2): # 発 火 。 集計 。 


q temp = Queue () 
q value array initial.append(q temp) 


q value array interval = [] 

for value пом 1 in range(2): 1%. ЕТ, 
gq temp = Queue () 
< value array interval.append(q_ temp) 


q value array mediate = [] 
for value num i in range(io mediate all num): # 
环境 变数 。 
q temp = Queue () 
q value array mediate.append(q temp) 


а Value array env common = [] 
for value num i in range(1): # 环 境 变数 。 
а temp = Queue () 
q value array env_common.append(q_temp) 


q value array flow_in out = [] 
for value num i in гапае (2): # 流 入 。 流 出 。 
q temp = Queue () 
q value array flow in out.append(q_temp) 


Ч value array feedback send = | 
for Value num 1 in 
range (cell neuron middle all num): НТЛ. 流出 。 
q temp = Queue () 
а value аггау feedback send.append(q_ temp) 


#q value array resource preservation = [] 
#for value num 1 in range(1): А, 

it q temp = Queue () 

it q value array flow_in out.append(q_temp) 


q value array flow plus minus = [] 
for value num i in range(2): # プ ラス 。 マ イナ ス 。 
а temp = Queue () 
< value array flow plus minus.append(q_temp) 


q value array sum of inputs пом out array = [] 
for value num i in гапае (4): # プ ラス 。 マ イナ ス 。 
q temp = Queue {) 


q value array зим of inputs пом out array.append(qg Е 
emp) 


q value array Facilitate inhibit = [] 
for value num i in range(4): # プ ラス 。 マ イナ ス 。 
q temp = Queue () 


а value array facilitate inhibit.append(qg temp) 


q value array pm temp = [] 


а value feedback calc out = Queue) 


def stable sigmoid(x): 


if x >= 0: 
Z = math.exp (-x) 
sig = 1 / (1 + 2) 
return sig 

else: 
Z = math.exp (x) 
sig =z / (1+2) 
return sig 


def 
add new item to existing list with all list with sim 
plest thought(existing list,all list): 
new list = [] 
new list = copy copy (existing 14st) 
out_num_temp = random.randint (0, 
(len(all list)) - 1) 
new list.append(all list[out num temp]) 


return new list 


def subprocess timer(sleep time length, event): 
sleep time length changed = 
sleep time length 
count = 0 
event.set() # 発火 する こと 。Ignite. 
Зажигание. 点 燃 。 
while True: 
event.clear() # ま 発し な いこ と 。Do not 
ignite. He воспламеняйте. ЛА. 
time.sleep(sleep time length changed) 
event.set() # 発火 する こと 。Ignite. 


Зажигание. 点 燃 。 


def 
subprocess timer using queue(sleep time length, 
event,q): 7 て 
sleep time length changed = 
sleep time length 
а len now = 0 
count = 0 
event.set() # 発火 する こと 。Ignite. 
Зажигание. 点 燃 。 
while True: 
#print ("sleep time length now=" + 
str(sleep time length changed) ) 
event.clear() # ま 発し な いこ と 。Do not 
ignite. He воспламеняйте. ЖА. 
time.sleep(sleep time length changed) 
event.set() # #KGS=2—%&. Ignite. 


Зажигание. 点 燃 。 
if(q.empty() == False): 
q len now = q.qsize() 
for а пам i in range(q len now): 
sleep time Length changed. = 


float (q.get (True) ) 

print ("event 
sleep time length _changed=" + 
str(sleep time length changed) + "\n") 


def 
resource flow amount in out send(name, env value outp 
ut, event _ array, qd input,¢ env_send): 
value array = |, 
q input. get array = [] 
while True: 
if event array.is set(): 
# env_ value temp = 
float (q input.get (True) ) 
q_env_send.put(env_ value output) 
print (name + " env value send=" + 
str(env_value_ output) + "\n") 


def 
resource flow amount in out detection (name, facilitat 
ion suppression type num, env value input ог191п,а ou 
tput_array,q output 2 array,sleep time length, input_ 


low threshold, input_high threshold, input amp variabl 
‚а env received): 


env value input = env _ value input origin 
value array =) PP ty tS] 

low_amp times num = 1 

high amp times num = -1 


а input get array = [] 
while True: 
time.sleep(sleep time length) 
Lf (q- env received empty () == False): 
q input len now = 
а env received.qsize() 
for qd input num i in 
range(q input len now): 
env value input = 
env value input + (int(q env received.get (True) ) ) 


# if(env value input < 0): 
# env_value_ input = 0 
env value input = env value input * 


facilitation suppression type num 


# print (name + " env Value now=" + 
str(env_value input) + "\n") 

i for а output_array i in 
range (1еп (а output _array)): 


+ if(env value input > 0): 
# 


G Output _ array[d output array i].put (env value input 


а output _array.put(env_value input) 
а output 2 array.put (env Value input) 
print(name + ' ' + str(env_value_ input) 


a FOE) 
env value input = 0 


def 
resource preservation amount зим calculate (name, епу _ 
value input origin, env value consumption origin,env_ 


value preservation amount full origin,sleep time len 
gth,q env_received,q bio terminate): 
env value input = env _ value input origin 
env_value_ consumption = 


env value consumption origin 
env_ value preservation amount full = 
env_ value preservation amount full origin 


value_array = ['',''] 
low_amp times num = 1 


high amp times num = -1 
preservation rate = 0 
Gq-input get array = [] 
while True: 
time sleep (sbéep tame Length) 
if(q_env_received.empty() == False): 
q input len now = 
q_env_received.qsize() 
for а input пам 1 in 
range (q input len now): 


env value input = 
env value input + (int(q env .received.get (True) ) ) 


+ if(env value input < 0): 
# env_ value input = 0 
env value input = env _ value input - 
env_value_ consumption 
it env_value_ input = env Value input * 


facilitation suppression type num 


# print (name + " env Value now=" + 
str(env value input) + "\n") 

it for q output array 1 in 
range (1еп (а output _array)): 


# Lf (env value input > 0): 
# 
а output_array[q_ output array i].put (env Value input 
) 
# а output _array.put(env_value input) 
print (name + ' 
resource preservation amount= ' + 
str(env_value input) + '\n') 
preservation rate = env_value input / 
env value preservation amount full 


print(name + ' 


resource preservation rate= ' + 
str(int (preservation rave * 1007)" An) 
if((preservation rate < 0.1) and 


(preservation rate: >= 0)): 


print (name + ' The living thing has 
been starving. ' + str(int(preservation. rate * 100)) 
ТА) 
я env_value_ input = 0 
if(env value input < 0): 
print (name + ' The living thing 
will terminate. ' + ЗЕЕ (те (preset vation rate: * 


100)) + '\n") 
а bio terminate.put("1") 


def 
resource flow plus minus detection (name, facilitation 
_ suppression type num,plasticity type num,q input,q_ 
output_array,sleep time length,spike threshold,q out 
put value, event array,input_ for зим пам length, spike 
threshold learning variable,sleep time length neuro 
n midd1] e learning variable,sleep time length neuron_ 
middle,q val lue interval array,q value _ array all,sigm 
oid logistic - flag, q Value calc out array): 
Value array = [" 
q input get array = [] 
q output array changed = [] 
q value calc out array changed = [] 
it ae output _array changed = 
copy.deepcopy(q_ output_array) 
q output array changed’ = qd output array 
q value calc out array changed: = 
q value Cale out array 
input for sum array = [] 
q output value learned = qd output value 
sum of inputs pre = 0 
sum of inputs now = 0 
learned value for qd output = 0 
sum of inputs now out = 0 
first flag = 0 
sleep time length neuron middle learned = 
sleep time length neuron middle 
while True: 
if event array[0].is set(): # 発火 タイ ミ 
ング か どう か を チェ ッ ク す る こと 。Check for ignition 


timing. Проверьте момент зажигания. 检查 点 火 正 时 。 


print(name + " 
spike event _occred\n") 
fl(q input.empty() == False) : 
q input len now = 


q_input.qsize() 
for qd input num i in 
range(q input len now): 


q input get array.append(int(q input.get (True) ) ) 
print (name + ' 


q input get array=") 
print(q input get array) 
print ("\n") 
q input sum = 0 
for qd input array i in 

range (1еп (а input get _array)): 

q input sum = qd input sum + 
q input get array[q input array 4] 


it 
tt 


if(q input sum == qd input sum): 
1Е (а input зим >= 


Spike threshold): 


# 

if (len(q_output 
# 

range (len(q_ out 


it 


С array changed) > 0): 
for qd output array i an 
Lput array changed):) : 


Ч output array changed[q output array i].put((q_outp 
ut value learned * 
facilitation suppression type num) ) 


it 


а output_array changed[q output_array i].put((q_outp 
ut Value learned * 
facilitation suppression type num) ) 


it 


print ("len(q output array changed)=" + 
str(len(q_ output array changed)) + "\n") 


it 


q output array changed = 


add new item to existing list with all list with sim 


11) 


it 
it 


plest thought (а output_array changed,q value array a 


input for sum_array.append(q output value learned) 


input for sum_array.append(q input_sum) 


if(len(input for sum_array) > 


input for sum num length): 


input for sum_array.pop (0) 

q input get array = [] 

else: 
input for sum array.append(0) 


if (len(input for sum array) > 


input for sum num length): 


LE 


input for sum array .pop (0) 


event_array[1].is_set(): # 集計 タイ ミ 


ング か どう か を チェ ッ ク す る こと 。Check to see if it is 
aggregate timing. Проверьте, не является ли OH 


агрегатным. 检查 一 下 ,看 看 是 人 否 是 集合 计时 。 


print (name + " sum_event_occred\n") 
sum of inputs pre = 


sum of inputs now 


sum of inputs now = 
sum(input_ for sum_array) 

print (name + 
input for зим аггау=') 


print (input for зим array) 
print ('\n" ) 
print (name + ' sum inputs now=!' + 


str(sum_of inputs now) + '\п') 
if(first flag > 0): 


it learned value for а output = 
(sum_of inputs пом - sum_of inputs pre) / 
len(input_ for Sum array) 
it Я output value learned = 
а output. value learned + learned value for а output 
it 
print ("learned value for qd output=" + 


str (learned value. for qd output)) 


i spike threshold = 
spike threshold. * (len(input for sum array) = 
input for sum_array.count(0)) / 


len(input for sum array) / 
spike threshold learning variable 
it 
print ("learned spike threshold=" + 
str(spike threshold) ) 
it 


sleep time length neuron middle learned = 


sleep time length neuron middle learned * 
(len(input_ for sum array) 

input for sum_array.count(0)) / 
len(input for sum array) / 

sleep time length neuron middle learning variable 


it 
print ("sleep time length neuron middle learned=" + 
str(sleep time. length neuron middle learned) ) 

it 
q value interval array[0].put(sleep time length neur 


on middle learned) 
if(abs(sum_of inputs пом) > 0): 
if(sigmoid logistic flag == 


i : 
sum of inputs пом out = 
stable sigmoid(abs (sum of inputs_now) ) 
elif(sigmoid logistic flag 


sum of inputs now out = 
math.log(abs (sum of inputs now)) 
else: 
sum of inputs now out 


abs(sum of inputs now) 


print(name + " 
sum_of inputs now _out=" + str(sum_of inputs now out) 
+ went) 

if(sum_of inputs now < 0): 


#'sum value minus thus inhibit' 


q value calc out array changed[1l].put(-1 * 
sum of inputs now out) 


а value calc out array changed[3].put (1 * 

sum of inputs now out) 
# prant C1) 
elit (sum of inputs now > 0) : 


#'sum value plus thus facilitate' 


G value calc out array changed[0].put (1 * 
sum of inputs now out) 


а value calc out array changed|2].put(-1 * 
sum of inputs пом out) 
else: 


it 
q value interval array[0].put('sum value zero thus d 
o nothing') 
it 
q value interval array[0].put('') 
sum of inputs now = 


sum of inputs now 


#q value calc out.put(sum_of inputs now out) 


if (Sum of inputs пом: < 0): 
#'sum value minus thus inhibit' 


q value interval array[l].put (-1) 


а value interval array[3].put (1) 
# print ('') 
elif(sum of inputs now > 0) : 


#'sum value plus thus facilitate' 


а value interval array[0].put(1) 


q value. interval. array] 2] .put(-1) 
else: 
# 
q value interval array[0].put('sum value zero thus d 
о nothing') 
# 
q value interval array[0].put('') 


sum of inputs now = 
sum of inputs now 
else: 
first flag 


1 


def 
resource result output (name,env_value_output,q input 
,q_env_send,q value calc input): 
value_array ee Е] 
q_input_ get array [] 
while True: 
# env_value_ temp 
float (а input.get (True) ) 
env_value_ temp 
int(q value calc anput.get (True)) 


ul 


ul 


#env Value temp = env value temp * 
env_value_ output 
#env_ value temp = а input.get (True) 
print (name + " resource. value: ichanged=" 
+ str(env_value_ temp) + "\n") 
# print (name + " env value output=" + 
str(env value output) + "\n") 
# print (name + " env Value output=" + 
str(env Value temp * env value output) + "\n") 
it q_env_send.put(env_value output) 
it q_env_send.put(env_ value temp * 


env_value output) 


q env send: put (env value: temp) 


я print (name + 
+ str(env value output) + 


def 
cell 


env value change minus 


"\п") 


_input (name,env_value_ input _origin,q output_arra 
y,sleep time length, input Том _ 


threshold, input. high Е 


hreshold,input_amp variable,q env received): 


env_ value input 
value_array [Re 


env value input origin 


aa 


low_amp times num = 1 
high amp times num = -1 


q input get array = [] 
while True: 
time.sleep(sleep time length) 
if(q_env_received.empty() == False): 
q input len now = 
q_env_received.qsize() 
for а input пам 1 in 
range (q input len now): 


env value input = 
env value input + (int (q env received. get (True) ) ) 
env value input = 
int (q_env_received.get (True) ) 
if(env value input < 0): 
env_value input = 0 


print (name + " env Value пом=" + 
str(env value input) + \n") 

for а output array 1 in 
range (len(q output array) ) : 


if(env value input < 
input low threshold): 
print (name + " env value is too 
low. " + str(env value input) + "\n") 
env value input = 
env value input * (input amp variable ** 
low amp times num) 


print (name + " 
епу уа1ие changed=" + str(env_value_input) + " 
low amp times num=" + str(low_amp times num) + Win) 


if(env_value_ input < 

input _low_threshold): 
7 low_amp times num = 
low amp times num + 1 
elif(env_value_input > 

input. high threshold) : 

print (name + " env Value is too 
high. " + str(env value input) + "\n") 

env value input = 
env_ value input * (input_amp variable ** 
high amp times num) 


print (name + " 
env_value_changed=" + str(env_value_input) + " 
high amp times num=" + str(high amp times num) + 


Wn) 


if(env_value_ input > 
input high threshold): 


high amp times num = 
high amp times num - 1 
else: 


env_value_ input 


env_ value input 
if(env_value input > 0): 


а output _array[q_output_array i].put(env_value input 


) 


def 
cell output (name, env value output, qd input,q env_send 
is 
Value array = [""v 
q Inpub get array 
while True: 
env_value_ temp 


float (q_input.get 


t (True) ) 


q env_send.put (env Value output) 


print 


Е (паше + 


+ 


"\п") 


епу Value change=" + 


str(env_value_ output) 


def 
cell neuron middle (name, facilitation suppression typ 
e num,thickness plasticity type num,thinking plastic 
ity type num, qd input,q output_array,sleep time lengt 
h,spike threshold,q output_value,event_array,input Е 
or sum num length, spike threshold learning variable, 
sleep time length neuron middle learning variable,sl 
eep time length neuron middle, qd value interval array 
,q_value_array_all,q resource feedback, feedback ааа_ 
multiplicate flag, feedback newest average flag): 
value_array [re | 
q Input get array = [] 
q output array changed 
#q output array changed 


ou 


copy.deepcopy (q_ 


tput_ array) 


q output array changed = qd output array 
input for sum array = [] 

а resource feedback get array = |] 

q resource Feedback ‘sum = 0 

а. resource feedback average = 0 

q resource, Feedback. newest = 0 

q output value learned = qd output value 
sum of inputs pre = 0 

sum of inputs now = 0 
Learned value: for qd output = 0 


first flag = 0 
feedback result value = 1 
feedback result value init = 1 


sleep time length neuron middle learned = 
sleep time length neuron middle 
while True: 7 
if event_array[0].is_set(): # 発火 タイ ミ 
ング か どう か を チェ ッ ク す る こと 。Check for ignition 
timing. Проверьте момент зажигания. 检查 点 火 正 时 。 
print (name + " 
spike event _occred\n") 


if(q input.empty() == False): 
q input len now = 
q_input.qsize() 
for qd input num i in 
range(q input len now): 


q input get array.append(int(q input.get (True) ) ) 
print (name + ' 


а input get array=") 
print(q input get array) 
print ("\n") 
q input sum = 0 
for’ qd input array i in 

range (len(q input get array)): 

q input sum = а input sum + 
q input get array[q input array 1] 


if(q input sum >= 
spike threshold): 


if (len(q output array changed) > 0) : 
for а output array i in 
range (1еп (4 output array changed) ): 


if (feedback add multiplicate flag == 1): 


Ч Output array changed[q output. array i].put(((q out 
put value learned + feedback result value). * 
facilitation suppression type num) ) 


elie (feedback add multiplicate flag == 2): 


а output array changed[q output array i].put(((q out 
put value learned * feedback result value) * 
facilitation suppression type num)) 


else: 


q output_array changed[q output array i].put((q_outp 


ut Value learned) * 
facilitation suppression type num) 


if (thinking plasticity type num == 1): 
print (name + " 

len(q output array changed)=" + 

str(len(q output array changed)) + "\n") 

q output array changed = 
add new item to existing list with all list with sim 
plest thought (а output array changed,q value array a 
11) 


input for sum_array.append(q output _value learned) 
if (len(input for sum array): > 
input for sum num length): 
input for sum array.pop(0) 
q input get array = [] 
else: 
input for sum array.append(0) 
if (len(input for sum array) > 
input for sum num length): 
input for sum array.pop(0) 


#q resource feedback 
if(q resource feedback.empty() == 
False): 
q resource feedback len now = 
q resource feedback.qsize () 
for qd resource feedback num i in 
range(q resource feedback len пом). 


#q resource feedback get array = [] 


а resource feedback get array.append(int(q resource _ 
feedback.get (True) ) ) 

print (name + ' 
а resource feedback get array=") 


print (а resource feedback get array) 
print ("\n") 
а resource feedback зим = 0 
q resource feedback newest = 0 
for qd resource feedback array i 
in range(len(q_ resource feedback get array) ): 
q resource feedback sum = 


а. resource. feedback sum + 
q resource feedback get array[q9 resource. feedback ак 
ray 1] 
а resource feedback newest = 

q resource feedback get array [len (q resource feedbac 
k get artey) =. 1] 

с resource Feedback average = 
q resource feedback sum / 
len(q resource feedback get. array) 

if (feedback newest average flag 


feedback result value = 
а resource feedback newest 


elit (feedback newest average flag == 2): 
Feedback result value = 
q resource feedback ‘average 
else: 
feedback result Value = 
feedback result value init 
print (name + ' 


feedback result value=" + str(feedback result value) 
Е 
if event_array[l].is_ set(): # 集計 タイ ミ 


ング か どう か を チェ ッ ク す る こと 。Check to see if it is 
aggregate timing. Проверьте, не является ли OH 
агрегатным. 检查 一 下 ,看 看 是 否 是 集合 计时 。 
print (name + " sum_event_occred\n") 
sum of inputs pre = 
sum of inputs now 
sum of inputs now = 
sum(input_ for sum_array) 
if(first flag > 0) : 
if (thickness plasticity type num 


==- 1) 

if (len(input for sum array) 
> 0) 
learned value for qd output = (sum of inputs now - 
sum of inputs pre) / len(input for sum array) 


q output. value. learned = 
q output value learned + learned value for а output 


if (learned Value for qd output > 0) : 
print (name + " 
learned value for qd output=" + 
str (learned Value for q output) + '\n') 

spike threshold = 
Spike threshold * (len(input for sum array) = 


input for sum array.count (0) ) / 
len(input for sum_array) / 
spike threshold learning variable 
if(spike threshold > 0): 
print (name + " 
learned spike threshold=" + str(spike threshold) + 
"Ат 


leep time length neuron middle learned = 


s] 

sleep time length neuron middle learned * 
(len(input for sum array) 

input for sum_array.count(0)) / 
uf 
5 


en(input for зим аггау) / 
leep time length neuron middle learning variable 


if(sleep time length neuron middle learned > 0): 
print (name + " 
sleep time length neuron middle learned=" + 
str(sleep time length neuron middle learned) + '\n') 


q value interval array[0].put(sleep time length neur 
on middle learned) 


else: 
spike threshold’ = 
spike threshold 


я spike threshold = 
spike threshold * (len(input for зам агкау) - 
input for sum array.count(0)) / 


г зим аггау) / 
spike threshold learning variable 


else: 
Furst, Гаде 1 


def 

environment mediate output to input (name,env_value_o 
utput,q input,q env_ send array): 

Value array = |", т“ 

а input get array = [] 

env_value output changed = env Value output 

q env_send array changed [] 

q env. Send. array changed’ = qd envy send array 


while True: 
env value temp = int(q_input.get (True) ) 
env Value output changed) = 
env_value_ temp 


for q_send_array i in 
range (len(q env send array changed) ) : 


q_env_send array changed[q send array _i].put(env_val 
ue output changed) 
print (name + " env value mediate=" 4 


str(env value output changed) + "\n") 


def 
terminate all bio processes(name, qd input,bio process 
_i1d array) : 


walkue ‘array = た 
q input get array = [] 
while True: 
env value temp = int(q_input.get (True) ) 
if (enV value temp == №) 
print (name + " 
Biological termination started." + "\n") 
for ps array 1 in 
range(len(bio process id array)): 
pt = 
psutil Process (bio process. 1d array[ps array 1]) 
pt.terminate () 
print (name + " 
following pid was terminated. " + 
str(bio process id _array[ps array i]) + "\n") 


print (name + " 
Biological termination was completed." + "\n") 


####fOr Windows 


if name == ' main ": 
iat tH tt 

q send disp: = Queue () 

q send a = Queue () 

q send bl = Queue () 

q _ send b2 = Queue () 

Я send for termination = Queue () 
it bio process name array = 


[timer sub 1 proc', timer sub 3 proc', 'timer sub al 
_proc', 'timer sub bl proc', 'cell input proc', 'cell n 
euron middle 1 proc', 'cell neuron middle 2 proc', ‘се 
ll neuron middle 3 proc', “cell. output: 1 proc', 'resou 
rce flow amount in detection proc','resource flow am 


ount out detection proc', 'resource preservation amou 
nt_sum_calculate proc','resource flow_plus minus det 
ection proc', 'resource result output 1 proc’, resour 
ce result output 2 proc'] 


— 
is 


bio process array 


it timer sub 0 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length inflow, 
event аггау[2],а value array initial[0],)) 
timer sub 1 proc = 
Process (target=subprocess timer, args= 
(sleep time length_inflow, event_array[2],)) 

я timer sub 2 proc = 
Process (Carget=subprocess timer using queue, args= 
(sleep time length outflow, 
event array[3],q value array initial[1],)) 
timer sub 3 proc = 
Process (target=subprocess timer, args= 
(sleep time length outflow, event _array[3],)) 


it timer sub a0 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length neuron middle, 
event _array[0],q_ value array interval[0],)) 
timer sub al prog = 
Process (target=subprocess timer, args= 
(sleep time length input sum, event array[0],)) 

it timer sub b0 proc = 
Process (target=subprocess timer using queue, args= 
(sleep time length neuron middle, 
event _array[1],q value array interval[0],)) 
timer sub bl proc. = 
Process (target=subprocess timer, args= 
(sleep time length_result_out, event_array[1],)) 


it resource flow amount in send proc = 
Process (target=resource flow amount in out send, 
args= 
(cell name array send[0],env Value output[0],event a 
ггау[2],а value array initial[0],q value array flow_ 
in_out[0],)) 

# resource flow amount out Send: proc = 
Process (target=resource flow amount in out send, 
args= 
(cell name _ array _send[1],env_value_output[1],event_a 
rray[3],q_value array initial[0],q value array flow_ 
in out[ll],)) 


i resource flow _amount_in detection proc = 
Process (target=resource flow amount in out detection 
, args= 
(cell name array io detect[0],env_value_input,q valu 
e array flow plus minus[0],sleep_ time _length input, i 
nput low threshold, input high threshold, input _ amp va 
riable,q value array flow in out[0],)) 


it resource flow amount out detection proc = 
Process (target=resource flow amount in out detection 
, args= 


(cell name array io detect[1],env_value_input,q valu 
e array flow Plus minus[0],sleep time length _input,i 


nput low threshold, input high threshold, input_amp va 
riable,q value array flow in out[1],)) 

resource flow _amount_in detection proc = 
Process (target=resource flow _amount_in out detection 
, args= 
(cell name array io detect[0],env_value input _plus,e 
nv value _input,q value array flow plus minus[0],q va 
lue _array flow plus minus[1],sleep time length input 
,input_low_threshold,input_ high threshold, input_amp_ 
variable,q send bl,)) 

resource flow amount out detection proc = 
Process (target=resource flow _amount_in out detection 
, args= 


(cell name array io detect[1],env_value_input minus, 
env_value_input,q value array flow plus minus[0],q_v 
alue_ array flow plus minus[1],sleep time length _inpu 


t, input low threshold, input high threshold, input_amp 
_variable,q send b2, ) ) 


resource preservation amount sum calculate proc = 

Process (target=resource preservation amount sum calc 
ulate, args= 
(cell name array p amount[0], env Value resource pres 
ervation init, env value consumption, env value preser 
vation amount full, sleep time length input, qd value a 
rray flow plus minus[1],q send for termination, ) ) 


変数 の 変更 が 必要 。 促 進 信 号 と 抑制 倍 号 の 両方 を 、 そ 
れ ぞ れ 区 別して 、 別 々 の 促進 と 抑制 の 次 細胞 へ と 出力 する こと 。 フ プロ 
グラ ム の 内 部 も 大 幅 な 変更 が 必要 

resource flow a minus detection proc = 
Process (target=resource flow plus minus detection, 
args= 
(cell name array pm _detect[0],cell facilitation supp 


ression type num array pm[0],cell_ thickness plastici 
ty type num array pm[0],q value array flow plus minu 
s{0],q value array pm temp, Sleep time length neuron_ 
middle,spike threshold neuron middle, output Value ne 
uron middle,event_array,input for зим num length, spi 
ke threshold learning variable,sleep time length neu 
гоп middle learning variable,sleep time length neuro 
п middle,q value array facilitate inhibit,q value ar 
ray connection target,sigmoid logistic flag,q value_ 
array sum of inputs пом out агкау, )) 


resource result output 1 proc = 
Process (target=resource result output, args= 
(cell name array pm output[0], env value feedback out 
put[0],q value array facilitate inhibit[0],q value a 
rray mediate[3],q value array sum of inputs now out _ 
array[0],)) 

resource result output 2 proc = 
Process (target=resource result output, args= 
(cell name array pm output[l], env value feedback out 
put[1],q value array facilitate inhibit[1],q value a 
rray mediate[4],q value array sum of inputs now out _ 
array[1],)) 


— 


q input output array 1 = [] 


q_input_output_array 1l.append(q value array neuron i 
nput [0] ) 

cell Input proc = Process (target—ceéll input, 
args= 
(cell name array neuron _input[0],env_value_input,q i 
nput_output_array 1,sleep time length_input,input_lo 
w_threshold,input_high threshold, input _ amp variable, 
q_ send ay ) ) 


q middle output array 1 = [] 


а middle output_array 1.append(q value_array neuron _ 
middle[4]) 

cell neuron middle 1 proc = 

Process (target=cell neuron middle, args= 

(cell name array neuron _middle[0],cell facilitation_ 
suppression type num array neuron middle[0],cell thi 
ckness plasticity type num array neuron middle[0],ce 
11 thinking plasticity type num array neuron middle[ 


0], а value array neuron input[0],q middle output_arr 
ау 1,51еер time length neuron middle,spike threshold 
_neuron middle, output value neuron middle,event arra 
y,input for sum num length, spike threshold learning _ 
variable, sleep time length neuron middle _learning_ va 
riable,sleep time length neuron _middle, q value array 

interval,q value_array neuron _middle, а Value array: _ 

feedback _send[0], cell feedback add _ multiplicate flag 
_num array neuron _middle[0], cell _feedback newest. ave 
rage flag num array neuron middle[0],)) 


а middle output _array 2 = [] 


а middle output_array 2.append(q value_array neuron _ 
output [0] ) 
it 
а middle output_array 2.append(q value_array neuron _ 
middle[2]) 
cell neuron middle 2 proc = 
Process (target= cell neuron _middl e, args= 


(cell name array neuron _middle [1 ], cell facilitation . 
suppression type num array neuron middle[1],cell_ thi 
ckness plasticity type num array neuron middle[1],ce 


1] _thinking _plasticity type num array neuron middle[ 
1],q_value_ array neuron middle[1],q middle output_ar 
ray 2,sleep time length neuron middle, spike threshol 
Я neuron middle, output value neuron middle,event_arr 
ay,input_ for sum num length, spike threshold learning 
variable,sleep time length neuron middle learning v 
ariable, sleep time length neuron _middle,q value arra 
y_interval,q value array neuron middle,q value array 


feedback send[ll], cell feedback add multiplicate fla 
g num array neuron _middle[1 ] , cel] _feedback newest av 
erage flag пом array neuron middle[1],)) 


а middle output array 3 = [] 


а middle output_array 3.append(q value_array neuron _ 
output[1]) 

# 
а middle output_array 3.append(q value_array neuron _ 
middle[0]) 

cell neuron middle 3 proc = 

Process (target=cell neuron middle, args= 
(cell name array neuron_middle[2],cell_ facilitation_ 
suppression type num array neuron middle[2],cell_ thi 
ckness plasticity type num array neuron middle[2],ce 
11 thinking plasticity type: num array neuron) middie 
2],q value array neuron middle[2],q middle output _ar 
ray 3,sleep time length neuron middle, spike threshol 
Я neuron middle, output value neuron middle,event_ arr 


ay,input_ for sum num length, spike threshold learning 
_variable,sleep time length neuron middle learning v 
ariable,sleep time length neuron middle,q value arra 
y_interval,q value array neuron middle,q value array 
“feedback send[2], cell feedback _ add multiplicate fla 
g num array neuron . middle[2], cell _feedback newest av 
erage flag num array neuron middle[2],)) 


q middle output_array 4 = [] 


а middle output_array 4.append(q value_array neuron _ 
output [2] ) 
# 
а middle output_array 4.append(q value_array neuron _ 
middle[0]) 
cell neuron middle 4 proc = 
Process (target=cell neuron middle, args= 
(cell name array neuron middle[3],cell facilitation 
suppression type num array neuron middle[3],cell thi 
ckness plasticity type num_array neuron _middle[3]l, ce 
11 thinking plasticity type num array neuron middle[ 
3], а value_array neuron middle[3],q middle output ar 
ray 3,sleep time length neuron middle, spike threshol 
Я neuron middle, output value neuron middle,event_ arr 
ay,input_for sum num length, spike threshold learning 
_variable,sleep time length neuron middle learning v 
ariable,sleep time length neuron middle,q value arra 
y_interval,q value array neuron middle,q value array 
. £eedback send[3], cell feedback add multiplicate fla 
g num array neuron _middle[3], cell feedback newest av 
erage flag num array neuron middle[3],)) 


q middle output_array 5 = [] 
Gell neuron middle 5 proc = 
Process (七 arget= cell neuron “middle, args= 


(cell name array neuron middle[4],cell facilitation 
suppression type num array neuron middle[ 4], cell thi 
ckness plasticity type num array neuron middle[4 ], ce 


1] _thinking _plasticity type num array neuron middle[ 

4], а value_array neuron middle[4],q middle output_ar 
ray 3,sleep time length neuron middle, spike threshol 
Я neuron middle, output value neuron middle,event_ arr 
ay,input_for sum num length, spike _ threshold _learning 
_variable,sleep time length neuron middle learning v 
ariable,sleep time length neuron middle,q value arra 
y_interval,q value array neuron middle,q value array 

feedback send[4], cell feedback add multiplicate fla 
g num array neuron _middle[4], cell feedback newest av 
erage flag num array neuron middle[4],)) 


q middle output_array 6 = [] 


cell neuron middle 6 proc = 
Process (target=cell neuron middle, args= 
(cell name array neuron _middle[5],cell_ facilitation_ 
suppression type num array neuron middle[5],cell thi 


ckness plasticity type num array neuron middle[5],ce 
11 thinking plasticity type. num array neuron middie 


5],q value array neuron middle[5],q middle output ar 
ngth_neuron middle,spike threshol 
put_value neuron middle,event_arr 


ray 3, sleep time le 
Я neuron middle, out 
ay,input for sum nu 


m lengt 


variable,sleep time lengt 


th,spike threshold learning 


th neuron middle learning v 


ariable,sleep time length neuron middle,q value arra 
y_interval,q value array neuron middle,q value array 
№ ell feedback add: multipli cate. tla 
9 num_array neuron middle[5],cell feedback newest av 
erage flag num array neuron middle[5],)) 


feedback send[5],c 


Cell OUEPUE BEOC = 


Process (target=cell 


_ output 


Е, args= 


(cell name array neuron output[0],env_value_output[2 


], а value array neu 
te[0],)) 


Process (target=cell 


ron out 


_ output 


tput[0],q value array media 


cell output 2 proc = 


Е, args= 


(cell name array neuron output[1],env_value_output[3 


], а value array neu 
te[1],)) 


ron out 


tput[1],q value array media 


cell output 3 proc = 


Process (target=cell output, args= 
(cell name array neuron output[2],env value output[0 
], а value array neuron output[2],q value array media 
te[2]v)) 

it cell output 2 proc = 
Process (Larget—cell output, args= 
(cell name array output[1l],env_value_output[1],q val 


ue_array connection 
on[0],)) 

it cell outpu 
Process (target=cell 
(cell name array ou 


_target[2],qd value array env comm 
ie. ROU = 

_output, args= 

Lput [21],env value output[2], qd val 


ue array connection 
on[0],)) 


#def 


_targe 


t[3],q value array _env_comm 


environment mediate output to input (name,env_value_o 
utput,q input,q env_send): 
а mediate out array а = [] 


а mediate out array a.append(q value array feedback _ 


send[0]) 


q mediate out_array a. 


send[1] 


а media 
send[2] 


а media 
send[3] 


а media 
send[4] 


а media 
send[5] 


it 


) 


Е_агкау a. 


te ou 


) 


) 


) 


Е array” a. 


te out_array a. 


te out_array a. 


G Mediate out <array а. 


ddle[2] 


it 


) 


а mediate out _ array a. 


ddl 


e[3] 
it 


) 


q mediate out array: а. 


ddl 


e[4 
# 


1) 


а mediate out_array a. 
ddle[5]) 


ue _ array mediate[3],q mediate out 
а mediate out_array b = [] 


q media 


send[0]) 


а media 
send[1]) 


append(q value array feedback _ 


append(q value array feedback _ 


append(q value array feedback. 


append(q value array feedback _ 


append(q value array feedback _ 


append(q value array neuron mi 


append(q value array neuron mi 


append(q value array neuron mi 


append(q value _ array neuron mi 


environment mediate output to input 3 proc = 
Process (target=environment mediate output to input, 

args= 
(env name array mediate[2],env_value_ output[0],q_ val 


te ou 


С array b. 


te ou 


L_array b. 


q mediate out array b. 


send[2 


а media 
send[3] 


а media 
send[4 


1) 


t array b. 


] ) 


te ou 


L_array b. 


q mediate out array b. 


array a,)) 


append(q value array feedback _ 


append(q value array feedback _ 


append(q value array feedback_ 


append(q value array feedback _ 


append (qd Value array feedback. 


append(q value array feedback _ 


send[51]) 

it 
q mediate ou 
ddle[2]) 
it 


t array b. 


q media 


ddle[3]) 
+ 


С array: b. 


а mediate ou 
ddle[4]) 
it 
а mediate ou 

ddle[5]) 


environment media 
Process (target=environment mediate output_ 


args= 


(env name array mediate[3],env_value_output 


С array’ b. 


t array b. 


append(q value array neuron mi 


append(q value array neuron mi 


append(q value array neuron mi 


append(q value array neuron mi 


te output to input 


ClO], 


ue_array mediate[4],q mediate out_array b,)) 


а пе 
а пе 


environment media 
Process (target=environment 


args= 


(env name array mediate[0],env_value_output 


dia 
dia 


te ou 
te ou 


[] 


аггау 1 
аггау _ 


te output to input 


l.append(q send от) 


EL proc 


t_ mediate output_ 


to input, 


ClO], 


ue_array mediate[0],q mediate out_array 1,)) 


а пе 
а пе 


environment media 
Process (target=environment media 


args= 


(env name array mediate[1],env_value_output 


dia 
dia 


te _ou 
te ou 


Е array .аррепа (9 send b2) 


[] 


array 2 


te output to input 


Е 2. proc 


te output _ 


ue array mediate[1],q mediate out array 2,)) 


it bio process array = [] 

it timer sub 0 proc.start() 
Eimer sub 1 proc.start() 

it timer sub 2 proc.start() 
Limer sub 3 proc.start() 

it timer sub a0 proc.start () 
Limer sub al proc.start() 

it timer sub b0 proc.start () 
timer sub bl proc.start:() 
cell input proc.start () 
cell neuron middle 1 proc. 
cell neuron middle 2 proc. 
cell neuron middle 3 proc. 
cell neuron middle 4 proc. 
cell neuron middle 5 proc. 
cell neuron middle 6 proc. 


ANA Wn oo 


し Car 


саг 


саг 


саг 


Lak 


саг 


cell output 1 proc.start() 
cell output 2 proc.start() 
cell output 3 proc.start() 
cell output 2 proc.start() 
cell output 3 proc.start() 


se = = + 


resource flow_amount 


resource flow amount in send proc.start() 
resource flow amount out send proc.start () 


in detection. proc. start() 


resource flow _amount_ 


out detection proc.start () 


resource preservation amount зим calculate proc.star 


t () 


resource flow plus mi 


nus detection proc.start () 


resource result output 1 proc.start() 
resource result. output 2 proc.start() 


environment mediate output to input 1 proc.start() 
environment. mediate output. to input 2 proc.start () 
environment mediate output to input 3 proc.start() 


environment mediate о 


utput to input 4 proc.start() 


bio process id array = [] 


bio process id array. 
bio process id array 
bio process id array 
bio process id array. 
bio process id array. 


bie process id array. 
G. pid) 


bio PROCESS id array: 
c.pid) 


append(timer sub 1 proc.pid) 


-append(timer sub 3 proc.pid) 


-append(timer sub al proc.pid) 


append(timer sub bl proc.pid) 


append(cell input ргос.р1а) 


append(cell neuron middle 1 pro 


append(cell neuron middle 2 pro 


bio process id array.append(cell neuron middle 3 pro 


c.pid) 


bio process id array.append(cell neuron middle 4 pro 


Е. 1 proc. pid) 
Е 2 proc.pid) 


t 3 proc.pid) 


c.pid) 

bio process id array.append(cell neuron middle 5 pro 
c.pid) 

bio process id array.append(cell neuron middle 6 pro 
c.pid) 

bio process id array.append(cell outpu 

bio process id array.append(cell outpu 

bio process id array.append (cell outpu 

bio process id array.append(resource Е1 


detection proc.pid) 


bio process id array.append(resource Е 
_detection proc. pid) 


low_amount_in_ 


low amount out 


bio process id array.append(resource preservation am 


ount. sum calculate proc.pid) 


bio process id array.append(resource flow plus minus 


_detection proc.pid) 


bio process id array.append (resource result output 1 


_proc.pid) 


bio process id array.append (resource result output 2 


_proc.pid) 


bio process id array.append(environmen 
ut to input 1 proc.pid) 


bio process id array.append (environmen 


_media 


Cp 


ut to input 2 proc.pid) 


_media 


ou 


Cp 


bio process id array.append(environment mediate outp 


ut to input 3 proc. p20) 


ut to input 4 proc.pid) 
# for n id i ain 
range (len (bio process array)): 


it 


bio process id array.append(environment mediate outp 


bio process id array.append((bio process array[n ia 
i] .pid)) 
print (bio process id array) 


terminate bio proc = 
Process (target=terminate all bio processes, -args= 


(cell name array termination[0],q send for terminati 
on,bio process id array,)) 


terminate. bio proc.start () 


window = tk.Tk() 


frame disp = tk.Frame() 

frame a = tk.Frame () 

frame bl = tk.Frame () 

frame b2 = tk.Frame () 

label a = tk.Label(master=frame a, text="To 


input cell") 
label a.pack() 


label bl = tk.Label(master=frame bl, 
text="In To resource foundation") 
label bl.pack() 


label, b2 = tk.Label(master=frame 92; 
text="Out To resource foundation") 
label b2.pack{) 


entry disp = tk.Entry(master=frame_ disp) 
entry disp.pack() 


entry а = tk. Entry (master=frame al) 
entry a.insert(0, "100") 
entry a.pack() 


entry bl = tk.Entry(master=frame bl) 
entry bl.insert(0, "100") 

entry bl.pack() 
entry b2 = tk.Entry(master=frame b2) 
entry b2.insert(0, "100") 

entry b2.pack() 


def command_a(): 
text entry = entry a.get() 
а Send a.put (text entry) 

# entry.delete(0, 4) 


# entry _a.delete(0, tk.END) 


# entry.insert(0, "Python") 


def command_bl(): 
text entry = entry 61.964) 
а send bl.put (text. entry) 


# entry.delete(0, 4) 
# entry _a.delete(0, tk.END) 
# entry.insert(0, "Python") 


def command_b2(): 
text entry = entry b2.get() 
а send b2.put (text entry) 


# entry.delete(0, 4) 
# entry _a.delete(0, tk.END) 
# entry.insert(0, "Python") 


button_a = tk.Button ( 
master=frame a, 
text="Submit", 
width=25, 
height=5, 
bg="green", 
fg="white", 
command=lambda: window.quit () 
command=lambda: command_a/() 


) 


button. a.pack() 


button bl = tk.Button( 


master=frame bl, 
text="Submit", 
width=25, 
height=5, 
bg="blue", 


fg="white", 
command=lambda: window.quit () 
command=lambda: command bl() 


button bl.pack() 


button b2 = tk.Button( 


master=frame_ b2, 
text="Submit", 


width=25, 
height=5, 
bg="red", 
fg="white", 
it command=lambda: window. quit () 


command=lambda: command_b2() 


) 


button b2.pack() 


frame disp.pack() 
frame a.pack() 
frame bl.pack() 
frame b2.pack() 


window.mainloop () 


To return to the top page. 


Source code 6 
+ =*= Coding: utf-8 =*= 


time 
random 


import 
import 


CT CT 


import numpy as np 


#Replacement of strings in each element of the 
array. 
+Замена строк в каждом элементе массива. 


# 蔡 换 数 组 中 每 个 元 素 的 字符 串 。 


ЧАСУ Я >. 文字 列 の 資 換 。 

def replace string(arr, old: Str, new str): 
arr = np.array(arr) 
arr[arr == old str] = new str 
return arr.tolist() 


#Element replacement. 
#3amMeHa элемента. 


# 元 素 替 換 。 
ео. 
der element replace © (за; sb, sc): 
1Е (за == sb): 
за = sc 


return sa 


#Element replacement. 

+Замена элемента. 

# 元 素 蔡 换 。 

ЕО. 

def element replace t(sa, sb, sc): 
sa = sa.replace(sb,sc) 
return за 


#Substitution of array elements. Recursive 
function. 

#3aMeHa элементов массива. Рекурсивная функция. 

# 数 组 元 素 的 置换 。 递 归 函 数 。 

HAIZAD, BR. BBA. 


def element. replace all(f,L, sb,sc): 
#print (L) 
if isinstance(L, list): 
nae == []: 
return [] 
else: 
return: [element replace all(f,L[O0], 
sb,sc)] 4 lement replace all(f,L[l:], sb,sc) 
else: 


return f(L, sb, sc) 


#print (1 а) 
#print (element replace all(element replace t, 
la, sb, s co)) 


#Flattening of array elements. 
#+Уплотнение элементов массива. 


# 对 数组 元 素 进行 扁平 化 处 理 。 


НЕО, 77 bt. 


from collections.abc import Iterable 
def flatten(1): 


for el in 1: 


if isinstance(el, Iterable) and not 
isinstance(el, (str, bytes)): 


yield from flatten (el) 
else: 
yield el 
#print(l_a) 
#1 s = list (flatten(1_a)) 
#print(l_s) 


#String, self-replication and self-propagation. 


#CTpoKa, самовоспроизведение и 
самораспространение. 


# 字 符 串 ， 自 我 复制 和 自我 传播 。 
# 文 字 列 の 、 自 己 複製 と 自己 増殖 。 
def Self copy str(n, d str): 
if n <= 1: 
return d str 


else: 
#print (n) 
#print(d_str) 
СВЕ i=: 4d Ser ad: Ser) 
it return self copy(n - 1, (d_str + 
dd StFT}) 
FetUrn selt copy: Str (hy = oO ster) 


#Array, self-replication and self-propagation. 

#MaCCUB, самовоспроизведение и 
самораспространение. 

# 阵 列 ， 自 我 复制 和 自我 繁殖 。 

#85710), 2488 © BOE. 


def self copy array (и, 9. str array): 
Ven <= 1: 


return d str array 


# ay GARD cae <a 3 
я return d str аггау 
else: 
#print (n) 
#print (d_str) 
#d str = (d_str + d_str) 
#print (str(len(d_str_array))) 


time.sleep (2) 
print (а str array) 


d str array 2 = Q str array.copy () 
SE a = =" iL 
а Sir array.append(d str array 2) 
а str array.append(d. str array: 2) 
it return self copy(n - 1, (d_str + 
d str)) 


return self copy array (n = 1, 


d str array) 


#String, with mutation, duplicate. 

#Строка, с мутацией, дубликат. 

# 字 符 串 ， 有 突变 ， 重复 。 

# 文 字 列 の 、 突 然 変異 有り の 、 複 製 。 

def str copy with mutation(d str, 
mutation probability): 
d str changed = 9d str 
d str temp = "" 
d 
в 


Sibi Copied = lt 
or d i in range(len(d str changed) ) : 
random. seed () 
四 ET 
а str temp = d str changed[d 1] 
if (random.random() > 
mutation probability): 
print ("mutation occured!\n") 
dstr copied = d sir copied + 
а str temp.swapcase() 
else: 
d Str copied: = 9 str: copied + 


А str temp 


random. seed () 
return 9d str copied 


#Substitution of sequenc lements, with 
mutation. 

#3aMeHa элементов последовательности, с 
мутацией. 

# 替 換 序列 元素 AER. 

HERA, RARRA!) OQ, ЗА. 

def element replace с with mutation(la,nb): 

it if((isinstance(la, list)) & ((str hit flag 


if((isinstance(la, list))): 
for dav Hn фа 


element replace с with mutation(la_v,nb) 
else: 
# print("la is not list. \n") 


if(type(la) is str): 


# print("la is str. \n") 
la = 
str copy with mutation(la, float (nb) ) 
else: 


lement replace c with mutation (la,nb) 
return la 


#Substitution of array elements. If two 
arguments. 

+Замена элементов массива. Если два аргумента. 

НН TAMAR. MRAWTEK, 

HECIRAO BIR, 518152 >. 


def element. replace all 2 elements(f,L, sb): 
#print (L) 
if isinstance(L, list): 
ТЕ == []: 
return [] 
else: 
return 
[element replace all 2 elements(f,L[O0], sb)] + 
lement replace all 2 elements(f,L[l:], sb) 
else: 


return f(L, sb) 


#Self-replication of sequence elements. 
Containing mutations. 
+Самовоспроизведение элементов 
последовательности. Содержащие мутации. 
HB KAGAN FIA. НКР. 
АСУ ОНО. 突然 変異 を 含む こと 。 
def self copy array with mutation(n, 
d str array, pb num): 
d str array 2 = [] 
if n <= 
d str array 2 = 
lement replace all 2 elements(element replace Cc wit 
h mutation, а str array, str(pb num)) 
CS array =". (Ly 
а str array. append(d str array 2) 
return. d str array 
else: 
time.sleep (2) 
print (a. str array) 
#d str array 2 = d_str_array.copy() 
CSU sat hay A= 
lement replace all 2 elements (element replace Cc wit 
В mutation, d str array, str(pb num)) 


str array = [] 
str array.append 
S 


ый (d str array. 2) 
_str array.append(d str array 2) 
it return self copy(n - 1, (d_str + 
Gy SE) 


return self copy array with mutation(n - 
1, d_str_array, pb_num) 


#Content mutation of two strings by cross- 
intersection. 

#Содержательная мутация двух строк путем 
пересечения. 

# 两 个 字符 串 的 内 容 变 异 是 通过 交 义 交错 进行 的 。 

#2 つの 文字 列 の 、 相 互 交差 に よる 内 容 変 異 。 

def crossing 2 strings(d str array, 
mutation probability): 


if(((len(d str array) == 2)) and 
type(d str array[0]) is str) and 
type(d str array[1]) is str)): 
SEF scoped: | = 
Ste ‘COPpIed им 
str changed 1 = "" 
str changed 2 = "" 
5 
5 


一 


一 


tr changed 1 = Q_ str array|0| 

“Str Changed 2 = а str array |t] 

or d i in range (len (a str changed 1)): 
random. seed () 
if(random.random() > 

mutabion probability): 

print ("crossing mutation 


occured! \n") 
d str copied 1 = Q str copied 1 

+ Q str changed 2[d i] 
d str copied 2 = 9d str copied 2 
+ Q str changed 1[d ia) 
else: 


stir copied 1. = Q str copied: 1 
+ а str changed 1[а 


ll 
о. 
nN 


str. Copied 2 tr copied 2 


+ Ч str changed 2[d 
random. seed () 


str array changed, = |] 

str array changed.append(d_ str copied 1) 
str array changed.append(d_str_ copied 2) 
print ("str array changed") 

print (str array changed) 

return Ser array changed 


se == 


else: 
return d str array 


#Content mutation due to a cross between two 
arrays. 

#Мутация содержимого в результате скрещивания 
двух массивов. 

# 由 于 两 个 数组 之 间 的 交叉 而 导致 的 内 容 变异 。 

#2 つの 配列 同士 の 相互 交差 に よる 、 内 容 変異 。 


num cr = 0 
num cr array = [] 
= | 

def 


element crossing c with mutation(la,nb,num_cr): 
global num_cr_array 
global. la c 
if((isinstance(la, list))): 
if((len(la) == 2)): 
if((type(la[0]) is str) and 
(type(la[1]) is str)): 
la = crossing 2 strings (la,nb) 
num cr array.append(1) 
la c.append(la) 
else: 
hor Lav, Ln lat 


element crossing c with mutation(la_v,nb,num_cr) 
else? 


print (num cr array) 
if (len(num cr array) < 1): 
Por: а 2 aan Там 


it 
it 


element crossing c with mutation(la_v_2,nb,num _ cr) 


else: 
$ print ("replace") 
# print (num cr array) 
la = 


lement replace c with mutation (la,nb) 
la_c.append (la) 
# print ("la c") 
# print (la c) 
return la c 


#Multiple arrays, meiosis. 
+Множественные массивы, мейоз. 


# 多 个 阵列 ， 减 数 分 裂 。 
HACIA, WAR. 
def 


meiosis array 2 2 extended(d str array 1,d_str_ array 
_2,mutation probability num str): 

d str array out = [] 
d str array out.append(d str array 1) 


Я str array out.append(d str array 2) 


mutation probability num = 
mutation probability num str 


а divide 1 array 1 = [] 
Я divide 1 array 2 = [] 
Я divide 2 array 1 = [] 

tal 


а divide 2 array 2 = 


# print (len (ad str array. 1)) 
# print (len(d str array 2)) 
if((len(d str array 1) == 2) and 
(len(d str array 2) == 2)): 
9 了 工 ='0 
#for g i in range(len(d_str_array 1)): 
random. seed () 
rand 1 num = random.randint(0, 1) 
random. seed () 
rand 2 num = random.randint(0, 1) 
if((rand_1 num == 0) and (rand 2 num 
== 0)) 


Я divide 1 array 1.append(self copy array with mutat 
ion(l, d str array 1[g i], 
mutation probability num) ) 


Я divide 1 array 2.append(self copy array with mutat 
ion(l, d str array: 1[g 1 + 1], 
mutation probability num) ) 


Я divide 2 array 1.append(self copy array with mutat 
ion(l, d str array 2191], 
mutation probability num) ) 


Я divide 2 array 2.append(self copy array with mutat 


rom (ly d str array 2[g 1 + 1], 
mutation probability num) ) 
elif((rand 1 num == 0} and 


(rand 2 num == 1)): 
Я divide 1 array 1.append(self copy array with mutat 
ion(l, d str array 1[g i], 


mutation probability num) ) 


Я divide 1 array 2.append(self copy array with mutat 


ion(l, d str array 1[g 1 + 1] 
mutation probability num) ) 


了 


Я divide 2 array 1.append(self copy array with mutat 


ion(l, d str array 2[g 1 + 1] 
mutation probability num) ) 


了 


Я divide 2 array 2.append(self copy array with mutat 


ion(1, d str array 2[g i], 
mutation probability num) ) 


(rand 2 num == 0)): 


elif((rand_1 num == 1) and 


Я divide 1 array 1.append(self copy array with mutat 


ion(l, d str array 1[g 1 + 1] 
mutation probability num) ) 


了 


Я divide 1 array 2.append(self copy array with mutat 


ion(l, d str array 1[g i], 
mutation probability num) ) 


Я divide 2 array 1.append(self copy array with mutat 


ion (1， d str array: 2[g id, 
mutation probability num) ) 


Я divide 2 array 2.append(self copy array with mutat 
LOM lg. Cd Str arte y 2[9 at oily 


mutation probability num) ) 


(rand 2 num == 1)): 


elif((rand 1 num == 1) cand 


Я divide 1 array 1.append(self copy array with mutat 
ion(l, d str array 1[g 1 + 1], 


mutation probability num) ) 


Я divide 1 array 2.append(self copy array with mutat 


ion(1, d str array 1[g i), 
mutation probability num) ) 


а divide 2 array 1 sappend (sel 
ion(l, d str array 2[g 1 + 1] 
mutation probability num) ) 


Я divide 2 array 2.append(sel 

1оп (1, d str array 2[g i], 

mutation probability num) ) 
else: 


lf copy array with mutat 


了 


lf copy array with mutat 


meiosis array = [] 


meiosis array temp = [] 


~ 一 


meiosis array temp.append(d divide 1 array 1 


— 


meiosis array temp.append(d divide 2 array 1 
meiosis array.append(meiosis array temp) 
meiosis array temp = [] 


meiosis array temp.append(d_ divide 1 array 2) 


meiosis array temp.append(d divide 2 array 1) 
meiosis array.append(meiosis array temp) 
meiosis array temp = [] 


meiosis array temp.append(d divide 1 array 1) 


meiosis array temp.append(d divide 2 array 2) 
meiosis array.append(meiosis array temp) 
meiosis array temp = [] 


meiosis array temp.append(d_ divide 1 array 2) 


meiosis array temp.append(d divide 2 array 2) 


meiosis array.append(meiosis array temp) 
meiosis array temp = [] 


return meiosis array 
else: 
return d Str array out 


se == 


else: 
return d str array out 


#Sexual reproduction, between multiple arrays. 
#Половое размножение, между несколькими 
массивами. 


# 性 繁殖 ， 在 多 个 阵列 之 间 。 

# 複 数 配列 同士 の 、 有 性 生殖 。 

def 

sexual reproduction array 2 2(meiosis array): 

gd i = 0 

#for g i in range(len(d str array 1)): 
random. seed () 
rand 1 num = 
random. seed () 


random.randint (0, 2) 


rand 2 num 


random.randint (0, 


1) 


print ("rand 1 num=" + str (rand. 1 num) ) 
print ("rand 2 num=" + str(rand_2 num) ) 
Sexual reproduction result = [] 


failure. result = [reproduction was 
failed.'] 
if(len(meiosis array) == 4) 
if((rand 1 num == 0) and (rand: 2 num == 
0)): 


sexual reproduction result. 


[0] ) 


sexual reproduction result. 


[0] ) 


sexual reproduction result. 


[1]) 


append(meiosis array[0] 


append(meiosis array[1] 


append (meiosis array[0] 


sexual reproduction result.append(meiosis array[1] 


] ) 


elif ((rand 1 


and 


num ) 


(rand 2 num 


sexual reproduction result.append (meiosis array[0] 


[0]) 
sexual reproduction resul 
[0]) 
sexual reproduction resul 
[1]) 


sexual reproduction result.append(meiosis array 


[1]) 


elif ((rand 1 


.аррепа (meiosis array[2] 


.аррепа (meiosis array[0] 


[2] 


апа 


num ) 


(rand 2 num 


sexual reproduction result.append(meiosis array[0] 


[0]) 
sexual reproduction_resul 
[0]) 
sexual reproduction_resul 
[1]) 


sexual reproduction result.append(meiosis array 


[1] ) 


elif ((rand 1 


lt.append(meiosis array[3] 


Lt.append (meiosis array[0] 


[3] 


num and 


) 


(rand 2 num 


sexual reproduction _result.append(meiosis array[1] 


[0]) 
sexual reproduction result.append(meiosis array[2] 
[0]) 
sexual reproduction result.append (ме10$1$_аггау[1] 
[1]) 


sexual reproduction result.append(meiosis array[2] 


[1]) 


elif ((rand_1 num == 2) and (rand 2 num 
sexual reproduction _result.append(meiosis array[1] 
[0]) 


sexual reproduction _result.append(meiosis array[3] 


[0]) 


sexual reproduction result.append (meiosis array[1] 


a 


sexual reproduction result.append(meiosis array[3] 
[1] ) 


elif ((rand_1 num == 2) and (rand 2 num 
sexual reproduction result.append(meiosis array[2] 
[0] ) 


sexual reproduction result.append(meiosis array[3] 


[0]) 


sexual reproduction _result.append(meiosis array[2] 


[1]) 


sexual reproduction _result.append(meiosis array[3] 


[1]) 


else: 
gs 
return sexual reproduction result 
else: 
return failure result 


Ht tH HH 
#An example of executing the above program 


function. 
#To regard genetic information in living things 
as a string or an array element. 
#To regard self-replication and self-propagation 
in living things as replication and propagation of 
strings and array elements. 


#Пример выполнения приведенной выше программной 
функции. 
#+Рассмотреть генетическую информацию у живых 
существ как строку или элемент массива. 

#Рассмотреть самовоспроизведение и 
самораспространение у живых существ как 
воспроизведение и распространение строк и элементов 
массива. 


# 一 个 执行 上 述 程序 功能 的 例子 。 

# 将 生物 体内 的 遗传 信息 视 为 字符 串 或 数组 元 素 。 

# 将 生物 体内 的 自我 复制 和 自我 传播 视 为 字符 串 和 数组 元 素 的 复制 
和 传播 。 


# 上 記 プ ログ ラム 関数 の 、 実 行事 例 。 
# 生 物 に お ける 遺伝 情報 を 、 文字 列 や 配列 要素 と し て 、 捉 える こ 


どど 
# 生 物 に お ける 自己 複製 や 自己 増殖 を 、 文 字 列 や 配列 要素 の 、 複 


mone LT. BAB”. 
Ha HH 


#print (self copy str(5, 'ABCD ')) 


d str array = ["ABCD "] 


#self copy array(5, Я str array) 


а str = "ABCDEFGH" 
#print (str copy with mutation(d str)) 


#d str array 1 = ['ABCDE', 'abcde'] 

#d str array 2 = ['PORST', 'pqrst"] 

а str array 1 = [['ABCDEFGHIJK', 'abcdefghijk'], 
List FGHIJKLMNOP', "fghijklmnop']] 

di str array 2 = [['X"], ['Y']] 

print(" ome a) 

print(d str array 1) 

print(d_str_ array 2) 

num cr a = 0 

num cr b = 0 

la c = [] 


а str array I crossed = 
element crossing c with mutation(d_str_array 1, 


0.8,num_cr а) 
la eS 1 
d str array 2 crossed = 

element crossing c with mutation(d str array 2, 

0.8,num cr b) 


#print (meiosis 2 2 extended(d Str array 1,0 str arra 
y_2)) 


#print (sexual reproduction 2 2(meiosis 2 2 extended( 
d str array 1,0 str array 2) ) ) 


#print (meiosis array 2 2 extended(d str array 1,d_st 
Е array 2; "0.8")) 


#print('\n') 
print ("\n") 
print ("crossed") 


print(d str array | crossed) 

print(d str array 2 crossed) 

#result array sr = [] 

print ("\n") 

print ("meiosis") 

result array Sr = 
meiosis array 2 2 extended(d str array 1 crossed,d_s 
tr array 2 crossed, "0.8") 


print (result array sr) 
print ("\n") 
print ("result") 


print (sexual reproduction array 2 2(result array sr) 
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